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A CATALYST COMPOSITION , A METHOD FOR PREPARING THEREOF, 
AND A METHOD FOR PURIFYING TEREPHTHALIC ACID 

The present invention relates to catalyst compositions 
for purifying terephthalic acid, based on Group VIII metals, 
to methods for preparing thereof, and to a method of purify- 
ing terephthalic acid suitable for the subsequent synthesis 
of polyester polymers and copolymers used in the manufacture 
of textile fibers. 

It is of importance that terephthalic acid which is 
used as a monomer in the manufacture of polymer fibers 
should have a high purity- The main controllable quality pa- 
rameters of pure terephthalic acid are the content of p- 
carboxybenzaldehyde and colored impurities in it. 

Purified terephthalic acid is derived from less pure, 
technical grade or "crude" terephthalic acid by hydrofining 
the latter (treating in the presence of hydrogen) over Group 
VIII metal catalysts. Crude terephthalic acid is dissolved 
in water at an elevated temperature, and the resulting solu- 
tion is hydrogenated in a vibrated reactor or in a reactor 
with a stationary bed, preferably in the presence of Group 
VIII metal catalysts. The methods of purification, composi- 
tion of the catalysts, and processes for preparing these 
catalysts are described in numerous patents. 

The activity and selectivity of catalysts for the hy- 
drofining of terephthalic acid depend on a great number of 
factors, such as the content of Group VIII metal (s) in the 
catalyst, the type of support, the method of applying Group 
VIII metal (s) to the support, and also on the distribution 
of the metal or metals of Group VIII were applied to a sup- 
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port, and also on the distribution of said metal (s) over the 
granule of the carrier. 

Known in the art is a method of hydrofining tereph- 
thalic acid [UK Patent No. 994769, 1965], wherein a palla- 
dium-on-active carbon catalyst composition displays high ac- 
tivity in the reaction of purifying terephthalic acid from 
p-carboxybenzaldehyde impurities. As supports for palladium 
other compounds, such as Si0 2 , A1 2 0 3 , were also investigated. 
It was found that carbon carriers were the best, because 
they, in contrast to oxide carriers, are not subject to 
rapid degradation in corrosive hot aqueous solutions of ter- 
ephthalic acid. 

The results of investigating the influence of the na- 
ture of carbon carriers are known. It has been shown that 
active carbons prepared from vegetable, animal or mineral 
sources, preferably from coconut active carbon, are suitable 
for the production of palladium catalysts for the hydrofin- 
ing of terephthalic acid. It is desirable that the surface 
area of such active carbons should be at least 600 m 2 /g, and 
the size of granules should correspond to 3—6 mm. In US Pat- 
ent No. 4728630, 1988 an additional characteristic of such 
active carbon is introduced, namely, the pH value of its 
aqueous suspension. In SU Patent No. 1660282, 1997 a possi- 
bility is disclosed of using, as a suitable carrier, an ac- 
tive porous carbonaceous material modified with pyrocarbon. 
In US Patents Nos. 4415479, 1983; 4421676, 1983; and 
4791226, 1988 it is indicated that for a more effective pro- 
cess of the hydrofining of terephthalic acid from p- 
carboxybenzaldehyde it is important to prepare catalysts 
with a definite size of the particles of applied palladium. 
The size of such particles must be not greater than 35 A. 
The authors of US Patents Nos. 4394299, 1983 and 4791226, 
1988 also point out a positive effect of such distribution 



of palladium particles in the granule of a carbon material, 
when they predominate on the outer surface of the granule. 

In many patents it is pointed out that along with 
monometallic catalysts, the incorporation of Ni, Co, Cu, Fe, 
Mn, U, Cr, as well as Ir, Rh, Pt and Ru, into the catalyst 
composition may produce positive effect on the catalytic ac- 
tivity of palladium. 

According to other group of patents [US Patents Nos. 
4629715, 1986 and 4892972, 1990], the most effective action 
of bimetallic catalysts is attained, when the catalysts are 
arranged in a reactor in layers, for instance, Pd/C and Rh/C 
instead of one layer (Rh + Pd)/C. The authors of US Patent 
No. 4892972, 1990 even claim a method with the use of a lay- 
ered catalyst bed, e.g., Ru/C + Rh/C + Pd/C. 

Usually, catalysts comprising Group VIII metals, par- 
ticularly palladium catalysts, are prepared by the adsorp- 
tion of a palladium salt from solution to the carrier. In 
one of the processes [US Patent No. 2857337, 1967] such salt 
is treated with a water-soluble metal hydroxide or with a 
basic carbonate, this being followed by the reduction to me- 
tallic palladium with the help of such reducing agents as 
formaldehyde, glucose, glycerol, etc. 

According to Keith et al. [US Patent No. 3138560, 
1964], on addition of sodium tetrachloropalladoate or palla- 
dium chloride to many of carbon carriers, a large part of 
palladium immediately precipitates in the form of lustrous 
film of metallic palladium. Catalysts prepared by such a 
method usually have low activity. An opinion was voiced that 
palladium directly reduces to metal owing to free electrons 
or to the presence on the carbon surface of such functional 
groups as aldehydes. Palladium catalysts in the step preced- 
ing the reduction are predominantly prepared by fixing pal- 
ladium in the form of an insoluble compound, so to avoid the 
problems of migration of palladium particles and growth of 
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crystallites which may originate during the reduction of 
palladium from solution . 

Though p-carboxybenzaldehyde is the most harmful impu- 
rity, which is crucial for the quality of the terephthalic 
acid used for the manufacture of plastics and sharply dete- 
riorates the quality of the latter, p-toluic acid (p-TA) is 
also an undesirable impurity, which must be removed from the 
aqueous solution of terephthalic acid, obtained as a result 
of hydro fining . Though such removal can be achieved to a 
large extent owing to the greater solubility of p-toluic 
acid as compared to terephthalic acid, in water nevertheless 
substantial amounts of p-toluic acid are trapped within pu- 
rified terephthalic acid crystals in the step of tereph- 
thalic acid crystallization from solution. 

To avoid this disadvantage attendant to the separation 
of p-toluic acid, it has been proposed to decarbonylate p- 
carboxybenzaldehyde in aqueous solutions to benzoic acid in 
the presence of a palladium-on-carbon catalyst, since ben- 
zoic acid is more soluble in water than p-toluic acid [US 
Patent No. 3456001, 1969] . However, the foregoing decar- 
bonylation of p-carboxybenzaldehyde to benzoic acid produces 
equimolar amounts of carbon monoxide, a well-known poison 
for the noble metals such as palladium [US Patent No. 
4201872, 1980] . To minimize catalyst poisoning, in the 
aforementioned US Patent it is proposed to carry out the de- 
carbonylation at relatively low process pressures so as to 
minimize dissolved carbon monoxide concentration in the liq- 
uid reaction medium. The process pressure also must be con- 
trolled within a closely defined pressure range. The gener- 
ated carbon monoxide is purged from the reactor as a gas. 

It is known [US Patent No. 4892972, 1990], that the use 
in the aforesaid purification of crude terephthalic acid of 
a catalyst system comprising a first layer of catalyst par- 
ticles containing a metal of Group VIII of the Periodic Ta- 
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ble of Elements supported on a carbon carrier and a second 
layer of palladium-on-carbon catalyst particles and the pas- 
sage of the aqueous solution of crude terephthalic acid 
through the aforesaid first layer of rhodium-on-carbon 
catalyst particles and then through the second layer of pal- 
ladium-on-carbon catalyst particles permits the amount of p- 
toluic acid produced during purification of crude tereph- 
thalic acid to be minimized. Such method of using the afore- 
said catalyst system does not promote the hydrogenation of 
p-carboxybenzaldehyde to p-toluic acid but instead promotes 
the decarbonylation of p-carboxybenzaldehyde to benzoic 
acid, which is more soluble than p-toluic acid in water and 
thus is more readily separable than p-toluic acid from ter- 
ephthalic acid upon crystallization of the latter. This per- 
mits a feed solution having a relatively higher p-car- 
boxybenzaldehyde content to be processed more economically. 

The closest method of purification is described in GB 
Patent No. 1578725, 1980, wherein the authors propose to use 
catalysts comprising 2 or more metals such as Pt, Pd, Rh, 
Ru, Os, Ir, Fe, Ni, Co, Cr, Mn and U, in which one of the 
metals is Pd or Pt . In said catalysts metals are in the form 
of an alloy, a physical mixture, or are applied to an active 
carbon support (3 to 6 mm granules) . Hydrofining is carried 
out by treating a terephthalic acid solution with hydrogen 
in the presence of said catalysts at elevated temperatures 
(280°C) and a pressure (~ 100 atm.) . The rate of hydrogena- 
tion in the presence of a bimetallic catalyst (0.4% Pd-0.1% 
Pt)/C per gram of the catalyst is 20% higher than with the 
use of 0.5% Pd/C. 

So, crude terephthalic acid containing p-carboxybenz- 
aldehyde and other impurities can be purified by hydrogena- 
tion over conventionally prepared catalysts based on Group 
VIII metals applied to carbon. 



The present invention solves the problem of providing 
selective and stable catalysts and processes, wherein crude 
terephthalic acid with a high initial content of p- 
carboxybenzaldehyde would be selectively hydrogenated and/or 
decarboxylated into benzoic acid with a low residual content 
of p-carboxybenzaldehyde . 

Said problem is solved in the following manner: by using in 
a method for the purification of terephthalic acid a cata- 
lyst composition comprising crystallites of catalytically 
active palladium or palladium and at least one metal of 
Group VIII of the Periodic Table of Elements, applied to the 
surface of a carbon material, wherein a mesoporous graphite- 
like material with the average mesopore size in the range of 
from 40 to 400 A, the proportion of the mesopores in the to- 
tal pore volume of at least 0.5, and the degree of graphite- 
similarity of at least 20% is used as the carbon material, 
in which metal crystallites are distributed in the volume of 
the carbon material granules in such a manner that the dis- 
tribution peaks of these crystallites should be at a dis- 
tance from the outer surface of the granule corresponding to 
1—30% of its radius. 

The catalyst composition comprises crystallites of pal- 
ladium and rhodium or of palladium and ruthenium, or of pal- 
ladium and platinum; the total content of the metals varies 
within the range of from 0.3 to 3.0 percent by weight, the 
weight ratio of palladium to other metals varies within the 
range of from 0.1 to 10.0 

The problem is also solved by the provision of a method 
of preparing a catalyst composition for the purification of 
terephthalic acid by applying catalytically active palladium 
or palladium and at least one of Group VIII metals to the 
surface of granules of a carbon carrier, with said granules 
being in contact with an aqueous solution of palladium salts 
or palladium salts and at least one of Group VIII metals to 



produce a metal salt-porous carbon precursor, in which 
method the precursor is dried and treated with a reducing 
agent in an amount sufficient for reducing the superficial 
metal salts to metal crystallites, wherein a mesoporous 
graphite-like material with the average mesopore size in the 
range of from 40 to 400 A, the proportion of the mesopores 
in the total pore volume of at least 0.5, and the degree of 
graphite-similarity of at least 20% is used as the carbon 
material to produce a monometallic or bimetallic catalyst. 

Said catalyst composition is prepared with the use of 
one of the following metal precursors: 

H 2 PdCl 4 or Pd(N0 3 ) 2 ; 

H 2 PdCl 4 or RuOCl 3 or RuNO(N0 3 ) 3 ; 

Pd(N0 3 ) 2 and RuOHCl 3 or RuNO(N0 3 ) 3 . 

For preparing said catalyst composition, nitrate solu- 
tions of palladium and/or ruthenium salts are prepared with 
concentration of free nitric acid from 37 to 170 g/1. 
Bimetallic catalysts are prepared by applying metal precur- 
sors simultaneously or in succession. 

We have found that such catalyst can be prepared, if 
mono- or bimetallic particles of Group VIII metals are ap- 
plied to the surface of carbon materials having an average 
pore size of 40 to 200 A and a considerable (from 20 to 60%) 
degree of graphite similarity; said metallic particles be- 
ing distributed within the volume of the carbon carrier in 
such a manner that their distribution peaks are at a dis- 
tance from the outer surface of said granule, equivalent to 
1—30% of its radius. 

As the aforesaid carbon materials carriers may be used, 
prepared by the heat treatment of plastics, and also synthe- 
sized in accordance with a special technology from gaseous 
hydro-carbons (V.A. Likhoborov et al . , React. Kin. Cat. 
Lett., vol. 54, 2 (1995) 381-411), namely, Sibunit, KVU and 
various composites based thereon. The physicochemical char- 
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acteristics of some carbons are presented in Table 1. The 
tabulated data indicate that the aforesaid carbon materials 
in the set of such parameters as V meS o/V2 and K sharply differ 
from conventional active carbons usually employed for pro- 
ducing catalysts for the hydrofining of terephthalic acid, 
prepared from vegetable, animal or mineral sources, prefera- 
bly coconut active carbons tat are used for preparing con- 
ventional terephthalic acid hydrofining catalysts. 

We have also found that if in the pores of such carbon 
materials the distribution of metal particles over the vol- 
ume of the carrier granule is effected in such a manner that 
the distribution peak(s) will be found at as distance from 
the outer surface of the granule corresponding to 1—30% of 
its radius, then such catalyst has an enhanced service life 
on reuse. This effect is particularly manifest, when palla- 
dium and ruthenium are used as Group VIII metals. Further- 
more, the presence of both palladium and ruthenium in the 
catalyst leads to the effect of synergism, rather than addi- 
tive growth of the catalyst activity, especially if the dis- 
tribution peaks of the particles of these metals are in the 
area adjacent to the outer surface of the catalyst granules. 

We have also found that with such distribution of pal- 
ladium and ruthenium particles in the granule of the mesopo- 
rous carbon material it is possible to replace a part of 
palladium by ruthenium, this leading not only to lower costs 
of the catalyst (since ruthenium is substantially cheaper 
than palladium) , but also to a change in the ratio of con- 
centrations of p-toluic and benzoic acids, which are the 
products of p-carboxybenzaldehyde conversion, towards the 
latter, this promoting the attaining of a higher quality of 
the obtained crystalline terephthalic acid. 

For preparing the aforementioned catalysts, i.e., the 
catalysts containing mono- or bimetallic particles of palla- 
dium and ruthenium, applied to the surface of carbon carri- 



ers, it is possible to use such methods well-known in the 
literature as impregnating the carrier with solutions of 
various salts of palladium and ruthenium. However, as has 
been found, the best catalysts are obtained by using a 
method of spray-depositing acid solution of palladium and 
ruthenium salts on a suitable carbon carrier with subsequent 
treatment of the thus applied metal precursors with hydro- 
gen . 

Examples 1—35 presented hereinbelow characterize the 
catalysis compositions and methods of preparing them. Exam- 
ples 7, 30—34 are given for comparison, and Examples 8 and 
35 are given as a prototype. Examples 36—39 describe the em- 
ployed methods of purifying terephthalic acid. Analytical 
results concerning the character of distribution of metallic 
particles inside the granule of the carrier and the quality 
of terephthalic acid purified with the use of the proposed 
compositions are presented in Tables 2—6. 

Example 2. A cylindrical rotated reactor is charged 
with 50 g of carbon carrier Sibunit 1 (the data on its phys- 
icochemical and texture properties are presented in Table 
1) . Here and in the Examples that follow the carrier is pre- 
liminarily purified from dust by boiling in distilled water. 
Then the carrier is discharged onto a sieve with 1 mm meshes 
and dried at 120°C to constant weight. Aqueous solutions of 
Na 2 C0 3 (0.364 mole/1; 13 ml) and H 2 PdCl 4 (0.182 mole/1; 13 ml) 
with the same space velocity (2.5 ml/min) in the molar ratio 
Na 2 C0 3 :H 2 PdCl 4 = 2:1 are fed to a nozzle, and the resulting 
mixture is sprayed into the reactor. The catalyst is dis- 
charged and dried under vacuum at 75 °C to constant weight. 
The subsequent operation of reducing is carried out in a tu- 
bular reactor it a flow of hydrogen at the temperature of 
250 °C for 2 hours. Then the temperature is lowered from 
250°C to 40°C, at 110°C hydrogen being displaced by nitro- 
gen. The catalyst is washed with distilled water till the 



absence of the reaction with AgN0 3 for chlorine ions in the 
washwater, and dried under vacuum at 75°C to constant 
weight. The procedure yields a Pd/Sib.l catalyst with palla- 
dium content of 0.5 percent by weight. The electron probe 
microanalysis of the catalyst granules is carried out by 
scanning the granule section along the diameter on a MAR- 3 
micoanalyzer with a 1—2 jam diameter probe with accelerating 
voltage of 20 kV and current of 20—30 nA. As the character- 
istic of the active component distribution over the catalyst 
grain parameter A is used, which characterizes the thickness 
of the active metal layer in jam at 1/2 of the peak height. 

The data on the distribution of palladium and ruthenium 
particles in the catalysts prepared in accordance with the 
Examples given in the present specification are listed in 
Table 2. 

Example 2. The catalyst is prepared as in Example 1, 
but instead of an agueous solution of H 2 PdCl 4 RuOHCl 3 is used 
(0.191 mole/1, 13 ml), and the concentration of the Na 2 C0 3 
solution (13 ml) corresponds to 0.382 mole/1; Na 2 C0 3 : H 2 PdCl 4 = 
2:1. The procedure gives a Ru/Sib.l catalyst with ruthenium 
content of 0.5 percent by weight. 

Example 3. The catalyst is prepared by combined appli- 
cation of Ru and Pd, using aqueous solutions of RuOHCl 3 and 
H 2 PdCl 4 as metal precursors, respectively. For this purpose, 
a cylindrical rotated reactor is charged with 50 g of 
Sibunit 1 carbon carrier. 13 ml of an aqueous solution of 
Na 2 C0 3 (0.371 mole/1) and 13 ml of H 2 PdCl 4 (0.109 mole/1) + 
RuOHCl 3 (0 . 076 mole/1) are fed to a nozzle with the same 
space velocity (2.5 ml/min) in the molar ratio Na 2 C0 3 : (Ru+Pd) 
= 2:1, and the resulting mixture is sprayed into the reac- 
tor. The catalyst is discharged and dried under vacuum at 
70°C to constant weight. The subsequent operations of reduc- 
ing, washing and drying are similar to Example 1. The re- 
sulting product is a ( Ru-Pd) /Sib . 1 catalyst containing 0.2 
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percent by weight of ruthenium and 0.3 percent by weight of 
palladium. 

Example 4. A cylindrical rotated reactor is charged 
with 50 g of Sibunit 1 carbon carrier. 26 ml of nitric aque- 
ous solution of Pd(N0 3 ) 2 (0.091 mole/1) with the concentra- 
tion of free HN0 3 equal to 170 g/1 are fed to a nozzle and 
the resulting mixture is sprayed with the velocity of 5 
ml/min into the reactor. The sample is placed into a tubular 
reactor and dried in a flow of air for 1 hour, while raising 
the temperature to 120 °C, and then kept at this temperature 
for another 2 hours. Then the air is replaced by nitrogen 
and the temperature is raised to 250 °C (at this temperature 
decomposition of Pd(N0 3 ) 2 to palladium oxide occurs). Under 
these conditions the sample is kept for 3 hours and then 
cooled down to 150 °C. Then nitrogen is replaced at this tem- 
perature by hydrogen, and the catalyst is reduced for 1 hour 
at 150°C, followed by raising the temperature to 250°C and 
keeping the sample at this temperature for 2 hours. Then the 
temperature is lowered from 250°C to 40°C, at 110°C hydrogen 
being displaced by nitrogen. The resulting product is a 
Pd/Sib.l catalyst containing 0.5 percent by weight of palla- 
dium. The catalyst thus prepared is used in Examples 24, 25 
in the synthesis of bimetallic catalysts. 

Example 5. The catalyst is prepared as in Example 4, 
but instead of the aqueous nitric acid solution of Pd(N0 3 ) 2 
26 ml of an aqueous nitric acid solution of RuNO(N0 3 ) 3 1 (0.091 
mole/1) with the concentration of free HN0 3 equal to 170 g/1. 
The resulting product is a Ru/Sib.l catalyst containing 0.5 
percent by weight of ruthenium. 

Example 6. The catalyst is prepared by combined appli- 
cation of Ru and Pd, using aqueous nitric acid solutions of 



1 RuNO(N0 3 ) 3 is prepared by evaporating aqueous RuOHCl 3 to a syrupy state, 
dissolving the residue in concentrated HN0 3 , and subsequently evaporating 
the solution to the syrupy state. Then concentrated NH0 3 is added, and 
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RuNO(N0 3 )3 and Pd(N0 3 ) 2 as metal precursors, respectively. For 
this purpose, a cylindrical rotated reactor is charged with 
50 g of Sibunit 1 carbon carrier. 26 ml of an aqueous nitric 
acid solution of RuNO(N0 3 ) 3 (0.038 mole/1) + Pd(N0 3 ) 2 (0.054 
mole/1) with the concentration of free HN0 3 equal to 170 g/1 
are fed to a nozzle and sprayed with the velocity of 5 
ml/min into the reactor. Subsequent operations of drying, 
calcining and reducing are similar to those used in Example 
4. The resulting product is a (Ru-Pd) /Sib . 1 catalyst con- 
taining 0.2 percent by weight of ruthenium and 0.3 percent 
by weight of palladium. 

Example 7 (comparative) . The catalyst is prepared as in 
Example 4, but instead of the Sibunit 1 carbon carrier CG-5 
coconut carbon is used. The resulting product is a Pd/CG-5 
catalyst containing 0.5 percent by weight of palladium. 

Example 8 (prototype) . The catalyst is prepared as in 
Example 3, but instead of the Sibunit 1 carbon carrier CG-5 
coconut carbon is used. The resulting product is a (Ru- 
Pd) /CG-5 catalyst containing 0.2 percent by weight of ruthe- 
nium and 0.3 percent by weight of palladium. 

Example 9. The catalyst is prepared as in Example 3, 
but 13 ml of an aqueous solution of Na 2 C0 3 (0.366 mole/1) and 
13 ml of H 2 PdCl 4 (0.145 mole/1) + RuOCl 3 (0.038 mole/1) are 
fed to the nozzle; Na 2 C0 3 : (Ru+Pd) = 2:1. The resulting prod- 
uct is a (Ru-Pd) /Sib. 1 catalyst containing 0.1 percent by 
weight of ruthenium and 0.4 percent by weight of palladium. 

Example 10. The catalyst is prepared as in Example 3, 
but 13 ml of an aqueous solution of Na 2 C0 3 (0.073 mole/1) + 
RuOCl 3 (0.115 mole/1) are fed to the nozzle; Na 2 C0 3 : (Ru+Pd) = 
2:1. The resulting product is a (Ru-Pd) /Sib . 1 catalyst con- 
taining 0.3 percent by weight of ruthenium and 0.2 percent 
by weight of palladium. 



the evaporation is carried out again. The residue is dissolved in water 
to the required concentration of Ru. 



Example \11. The catalyst is prepared as in Example 6, 
but 26 ml of an aqueous nitric acid solution of RuNO(N0 3 )3 
(0.019 mole/1) + Pd(N0 3 )2 (0.073 mole/1) with the concentra- 
tion of free HN0 3 equal to 170 g/1 are fed to the nozzle. The 
resulting product is a (Ru-Pd) /Sib . 1 catalyst containing 0.1 
percent by weight of ruthenium and 0.4 percent by weight of 
palladium. 

Example 12. The catalyst is prepared as in Example 6, 
but 26 ml of an aqueous nitric acid solution of RuNO(N0 3 ) 3 
(0.057 mole/1) + Pd(N0 3 ) 2 (0.036 mole/1) with the concentra- 
tion of free HN0 3 equal to 170 g/1 are fed to the nozzle. The 
resulting product is a (Ru-Pd) /Sib. 1 catalyst containing 0.3 
percent by weight of ruthenium and 0.2 percent by weight of 
palladium. 

Example 13. The catalyst is prepared as in Example 5, 
but using 26 ml of an aqueous nitric acid solution of 
RuNO(N0 3 ) 3 (0.038 mole/1) with the concentration of free HN0 3 
equal to 53 g/1. The resulting product is Ru/Sib.l catalyst 
containing 0-. 2 percent by weight of ruthenium. The catalyst 
thus prepared is used in Example 18 in the synthesis of 
bimetallic catalysts . 

Example 14. The catalyst is prepared as in Example 13, 
but using 26 ml of an aqueous nitric acid solution of 
RuNO(N0 3 ) 3 (0.038 mole/1) with the concentration of free HN0 3 
equal to 170 g/1. The resulting product is Ru/Sib.l catalyst 
containing 0.2 percent by weight of ruthenium. The catalyst 
thus prepared is used in Example 19 in the synthesis of 
bimetallic catalysts . 

Example 15. The catalyst is prepared as in Example 4, 
but using 26 ml of an aqueous nitric acid solution of 
Pd(N0 3 ) 2 (0.054 mole/1) with the concentration of free HN0 3 
equal to 53 g/1. The resulting product is a Pd/Sib.l cata- 
lyst containing 0.3 percent by weight of palladium. The 



catalyst thus prepared is used in Examples 20, 22 in the 
synthesis of bimetallic catalysts. 

Example 16. The catalyst is prepared as in Example 15, 
but using 26 ml of an aqueous nitric acid solution of 
Pd(N0 3 ) 2 (0.054 mole/1) with the concentration of free HN0 3 
equal to 170 g/1. The resulting product is a Pd/Sib.l cata- 
lyst containing 0.3 percent by weight of palladium. The 
catalyst thus prepared is used in Example 21 in the synthe- 
sis of bimetallic catalysts. 

Example 17. The catalyst is prepared as in Example 1, 
but with feeding to the nozzle with the same space velocity 
(2.5 ml/min) in the molar ratio Na 2 C0 3 : H 2 PdCl 4 = 2:1 aqueous 
solutions of Na 2 C0 3 (0.218 mole/1; 13 ml) and H 2 PdCl 4 (0.109 
mole/1; 13 ml). The resulting product is a Pd/Sib.l catalyst 
containing 0.3 percent by weight of palladium. The catalyst 
thus prepared is used in Example 23 in the synthesis of 
bimetallic catalysts . 

Example 18. The catalyst is prepared as in Example 17, 
but using Ru/Sib.l from Example 13 instead of Sibunit 1. The 
resulting product is a Pd/Ru/Sib.l catalyst containing 0.2 
percent by weight of ruthenium and 0.3 percent by weight of 
palladium. 

Example 19. The catalyst is prepared as in Example 15, 
but using Ru/Sib.l from Example 14 instead of Sibunit 1. The 
resulting product is a Pd/Ru/Sib.l catalyst containing 0.2 
percent by weight of ruthenium and 0.3 percent by weight of 
palladium. 

Example 20. The catalyst is prepared as in Example 2, 
but with feeding to the nozzle with the same space velocity 
(2.5 ml/min) in the molar ratio Na 2 C0 3 : RuOHCl 3 = 2:1 aqueous 
solutions of Na 2 C0 3 (0.152 mole/1; 13 ml) and RuOHCl 3 (0.076 
mole/1; 13 ml) and using Pd/Sib.l from Example 15 instead of 
Sibunit 1. The resulting product is a Ru/Pd/Sib.l catalyst 
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containing 0.2 percent by weight ruthenium and 0.3 percent 
by weight of palladium. 

Example 21. The catalyst is prepared as in Example 13, 
but using Pd/Sib.l from Example 16 instead of Sibunit 1. The 
resulting product is a Ru/Pd/Sib.l catalyst containing 0.2 
percent by weight of ruthenium and 0.3 percent by weight of 
palladium. 

Example 22. The catalyst is prepared as in Example 14, 
but using Pd/Sib.l from Example 15 instead of Sibunit 1. The 
resulting product is a Ru/Pd/Sib.l catalyst containing 0.2 
percent by weight of ruthenium and 0.3 percent by weight of 
palladium. 

Example 23. The catalyst is prepared as in Example 13, 
but using Pd/Sib.l from Example 17 instead of Sibunit 1. The 
resulting product is a Ru/Pd/Sib.l catalyst containing 0.2 
percent by weight of ruthenium and 0.3 percent by weight of 
palladium. 

Example 24. A cylindrical rotated reactor is charged 
with 50 g of Pd/Sib.l prepared as described in Example 4. An 
aqueous solution of H 2 PtCl 6 (0.00999 mole/1; 26 ml) is fed to 
the nozzle and sprayed with the velocity of 5 ml/min into 
the reactor. The subsequent operations of reducing, washing 
and drying are similar to those in Example 1. The resulting 
product is a Pt/Pd/Sib.l catalyst containing 0.1 percent by 
weight of platinum and 0.5 percent by weight of palladium. 

Example 25. The catalyst is prepared as in Example 24, 
but using an aqueous solution of RhCl 3 (0.019 mole/1; 26 ml) 
instead of H 2 PtCl 6 . The resulting product is a Rh/Pd/Sib.l 
catalyst containing 0.1 percent by weight of rhodium and 0.5 
percent by weight of palladium. 

Examples 26—27. Catalysts are prepared in Example 4 , 
but the concentration of free HN0 3 is 37 g/1 (Example 26) and 
147 g/1 (Example 27). The resulting products are Pd/Sib.l 
catalysts containing 0.5 percent by weight of palladium. 
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Example 28. The catalyst is prepared as in Example 1, 
but with feeding to the nozzle 13 ml of an aqueous solution 
of Na 2 C0 3 (0.727 mole/1) and 13 ml of H 2 PdCl 4 (0. 363 mole/1); 
Na 2 C0 3 :Pd = 2.1. The resulting product is a Pd/Sib.l catalyst 
containing 1.0 percent by weight of palladium. 

Example 29. The catalyst is prepared as in Example 1, 
but with feeding to the nozzle 13 ml of an aqueous solution 
of Na 2 C0 3 (1.453 mole/1) and 13 ml of H 2 PdCl 4 (0. 727 mole/1); 
Na 2 C0 3 :Pd = 2.1. The resulting product is a Pd/Sib.l catalyst 
containing 2.0 percent by weight of palladium. 

Example 30 (comparative) . The catalyst is prepared as 
in Example 4, but using AR-B active carbon instead of 
Sibunit 1 carbon carrier. The resulting product is a Pd/AR-B 
catalyst containing 0.5 percent by weight of palladium. 

Example 31 (comparative) . The catalyst is prepared as 
in Example 4 f but using L-2702 active carbon instead of 
Sibunit 1 carbon carrier. The resulting product is a Pd/L- 
2702 catalyst containing 0.5 percent by weight of palladium. 

Example 32 (comparative) . The catalyst is prepared as 
in Example 4, but using FB-4 active carbon instead of 
Sibunit 1 carbon carrier. The resulting product is a Pd/FB-4 
catalyst containing 0.5 percent by weight of palladium. 

Example 33 (comparative) . The catalyst is prepared as 
in Example 1, but using KVU-1 carbon material instead of 
Sibunit 1 carbon carrier. The resulting product is a Pd/KVU- 
1 catalyst containing 0.5 percent by weight of palladium. 

Example 34 (comparative) . The catalyst is prepared as in 
Example 1, but using CG-5 coconut carbon instead of Sibunit 
1 carbon carrier. The resulting product is a Pd/CG-5 cata- 
lyst containing 0.5 percent by weight of palladium. 

Example 35 (prototype) . The catalyst is prepared by 
combined application of Ru and Pd, using aqueous solutions 
of H 2 PtCl 6 and H 2 PdCl 4 as metal precursors, respectively. For 
this purpose, a cylindrical rotated reactor is charged with 



50 g of CG-5 coconut carbon. 13^ ml of an aqueous solution of 
Na 2 C0 3 (0.330 mole/1) and 13 ml of H 2 PdCl 4 (0.145 mole/1) + 
H 2 PtCl 6 (0.020 mole/1) are fed to a nozzle with the same 
space velocity (2.5 ml/min) in the molar ratio Na 2 C0 3 : ( Pt+Pd) 
= 2:1, and the resulting mixture is sprayed into the reac- 
tor. The catalyst is discharged and dried under vacuum at 
70°C to constant weight. The subsequent operations of reduc- 
ing, washing and drying are similar to Example 1. The re- 
sulting product is a (Pt-Pd)/CG-5 catalyst containing 0.1 
percent by weight of platinum and 0.4 percent by weight of 
palladium. 

Example 36. A stainless steel pot of a 457 Mini Parr 
Reactor is charged with 150 ml of distilled H 2 0 and 12.9 g of 
impure terephthalic acid containing 8000 ppm of p- 
carboxybenzaldehyde and 126 ppm of p-toluic acid. The mixer 
rotor is modified in such a manner that it comprises a mesh 
basket adapted to receive catalyst granules. 0.170 g of 
granules of the catalyst prepared as described in Example 1 
is placed on the bottom of the basket. The basket is secured 
on the rod of the mixer. Then an autoclave cover is placed 
onto the pot and screwed down tightly. The reactor is con- 
nected to the system. The system is purged with nitrogen, 
then with hydrogen, and the pressure is built up with hydro- 
gen to 14 atm. The temperature on the control panel is set 
to be 250°C and the furnace heating is switched on. As the 
temperature in the reactor reaches the preset value, a 
stilling device equipped with a magnetic drive (whose rota- 
tion speed is - 240 rpm) is switched on. The time when the 
stirring is started is recognized as the commencement of the 
experiment. The experiment lasts for 3 hours. The reaction 
mass is then cooled, and the setup is purged with nitrogen. 
After that the reactor is opened, the basket with the cata- 
lyst is disconnected from the rod of the mixer, and the 
catalyst is removed. The contents of the autoclave (a sus- 




pension of terephthalic acid in water) are transferred to a 
glass filter, washed with distilled water (50 ml) and dried 
under vacuum at 75°C for 2 hours. From the resulting tereph- 
thalic acid powder samples are taken for impurity analysis. 

The content of p-carboxybenzaldehyde in purified ter- 
ephthalic acid is determined with the help of an OH-105 uni- 
versal polarograph by voltammetric techniques in differen- 
tial polarization mode on a mercury-graphite electrode in 
accordance with an analytical signal with a maximum at the 
potential of -1.07 V, proportional to the concentration of 
p-carboxybenzaldehyde in terephthalic acid. 

The concentration of p-toluic acid in purified tereph- 
thalic acid is determined by high-pressure liquid chromatog- 
raphy techniques on a Milichrom liquid chromatograph . A 
batch of terephthalic acid is dissolved in 0 . 3M NH 4 H 2 P0 4 and 
analyzed on a 2x80 mm column with anion-exchange resin Par- 
tisil, 10 SAX (Watman) as the stationary phase. 

The color level (transparence) of purified terephthalic 
acid is determined by measuring directly the optical density 
of aqueous-alkaline solutions at 340 and 400 nm. For this 
purpose, 1.5 g of purified terephthalic acid is dissolved in 
10 ml of 2M KOH solution. The solution is preliminarily cen- 
trifugated for 15 min with the rotation speed of 3000 rpm. 
The optical density is measured on a spectrophotometer (in 
our case on a Specord M40) in 10 mm-thick quartz cells 
against 2M KOH solution at 340 and 400 nm. 

The analytic data on the quality of terephthalic acid 
purified by this method on the catalysts prepared in accor- 
dance with the Examples presented hereinabove are given in 
Table 3. 

Example 37. The method of purifying terephthalic acid 
is similar to that described in Example 35, the difference 
being in that 0.340 g of the catalyst is charged into the 
basket. The catalyst after the experiment (cycle) is washed 
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directly in the basket with distilled water and used in the 
next cycle. The duration of testing one sample is from four 
to five cycles. 

The analytic data on the quality of terephthalic acid 
purified by this method on the catalysts prepared in accor- 
dance with the Examples presented hereinabove are listed in 
Table 4. 

Example 38. The method of purifying terephthalic acid 
is similar to that described in Example 36, the difference 
being in that the purification is carried out on the cata- 
lysts prepared as described in Examples 3 and 34 with an in- 
creased initial content of p-carboxybenzaldehyde, equal to 
30,000 ppm. 

The analytic data on the quality of terephthalic acid 
purified by this method are presented in Table 5. 

Example 39. 500 ml of distilled H 2 0, 25 g of impure 
terephthalic acid containing 3552 ppm of 126 ppm of p-toluic 
acid are charged into a 750 ml stainless steel cylinder 
(solvent) • After that the autoclave cover is put onto the 
cylinder and screwed down tightly. 2.0 g of the catalyst 
prepared as described in Example 1 are placed on a grid of a 
reactor comprising a stainless steel tube with an inner di- 
ameter of 10 mm, having a drain opening at the height of 110 
mm from a lower grid, and fixed from the top with the second 
grid. The reactor is coupled to the solvent. The drain open- 
ing of the reactor via a thermostated steel capillary is 
tightly coupled to a crystallizer which comprises stainless 
steel autoclave having a capacity of 750 ml. The solvent, 
reactor and crystallizer are disposed in a heated tempera- 
ture-controlled cabinet. The system is purged with nitrogen, 
then with hydrogen, H 2 being bubbled through the aqueous sus- 
pension of terephthalic acid in the solvent, and the pres- 
sure is brought up to 10 atm with hydrogen. On the control 
panel the temperature is set to be 250°C, and heating of the 
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temperature-controlled cabinet is switched on. As soon as 
the temperature in the system reaches the prescribed value, 
hydrogen is supplied to the solvent with a constant space 
velocity by means of a gas flow regulator. Constant pressure 
in the system is maintained by keeping a pressure regulator 
disposed at the crystallizer outlet in "pulled back" posi- 
tion. As the gas gradually enters the system, it displaces 
the terephthalic acid solution from the solvent into the re- 
actor, and the terephthalic acid solution is forced with a 
constant velocity through the catalyst bed from bottom up- 
wards and drained through the drain opening into the crys- 
tallizer. Forcing the solution through the reactor takes 8 
hours. The reaction mass is cooled down, and the setup is 
purged with nitrogen. The contents of the crystallizer (ter- 
ephthalic acid suspension in water) are transferred to a 
glass filter, filtered, washed with distilled water (100 
ml), and dried under vacuum at 75°C for 2 hours. From the 
powder of terephthalic acid thus obtained samples are taken 
for impurity analysis. 

The analytic data on the quality of terephthalic acid 
purified by this method on the catalysts prepared in accor- 
dance with the Examples presented hereinabove are listed in 
Table 6. 

As is seen from the Examples and Tables, the proposed 
invention permits purifying terephthalic acid to a low re- 
sidual content of p-carboxybenzaldehyde, which makes the 
proposed method of purifying widely applicable in the chemi- 
cal industry. 
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Table 3. Characteristics of TPA purified by the method according 
to Example 3 6 



Example 
No. 


Catalyst composition, 
percent by weight 


Characteristics of purified TPA 


Transmission of al- 
kaline solutions, % 


Content of impurities, 
Ppm 


nm 


400 nm 




P iA 


1 


0.5% Pd/Sib.l 


95 . 51 






o con 


2 


0.5% Ru/Sib.l 


OA C1 

84 . bl 




o c; 

^ ~J 


520 


3 


(0.2% Ru-0.3% Pd)/Sib.l 


93 . 21 


98 . 42 


12 


2620 


4 


0.5% Pd/Sib.l 


84 .57 


96 . 86 


455 


729 


5 


0.5% Ru/Sib.l 


75 . 78 


97 . 43 


851 


138 


6 


(0.2% Ru-0.3% Pd)/Sib.l 


89 . 31 


98 . 47 


345 


524 


7 


0.5% Pd/CG-5 


66.14 


81 . 65 


16 


760 


8 


{0.2% Ru-0.3% Pd)/CG-5 


89. 90 


95 . 50 


10 


3696 


9 


(0.1% Ru-0.4% Pd)/Sib.l 


95.79 


99.15 


9 


2830 


10 


(0.3% Ru-0.2% Pd)/Sib.l 


94.18 


98.56 


10 


1640 


11 


(0.1% Ru-0.4% Pd)/Sib.l 


91.98 


100.00 


340 


602 


12 


(0.3% Ru-0.2% Pd)/Sib.l 


90 .82 


100.00 


336 


394 


13 


0.2% Ru/Sib.l 


69.76 


98 . 16 


1265 


79 


15 


0.3% Pd/Sib.l 


77.08 


95.96 


842 


138 


16 


0.3% Pd/Sib.l 


78.22 


96.99 


772 


151 


18 


0.3% Pd/0.2% Ru/Sib.l 


97 .03 


99 . 70 


1402 


197 


19 


0,3% Pd/0.2% Ru/Sib.l 


93 . 08 


100 . 00 


131 


0 1 A 


20 


0.2% Ru/0.3% Pd/Sib.l 


86 . 52 


98 . 67 


446 




21 


0.2% Ru/0.3% Pd/Sib.l 


1 1 . DO 




973 


284 


23 


0.2% Ru/0.3% Pd/Sib.l 


77 . 80 


97 . 51 


1303 


ZU1 


24 


0.1% Pt/0.5% Pd/Sib.l 


75 . 54 


97 . 56 


200 


689 


25 


0.1% Rh/0.5% Pd/Sib.l 


52 . 57 


96.30 


494 


176 


26 


0.5% Pd/Sib.l 


92.88 


97.17 


56 


2251 


27 


0.5% Pd/Sib.l 


95.00 


98.90 


83 


3662 


28 


1% Pd/Sib.l 


89.50 


94.23 


6 


6048 


2 9 


O Q. T>+4 / O -i 1 
2% Pd/ SlD , 1 


100.00 


100.00 


15 


5443 


30 


0.5% Pd/AR-B 


72.65 


94.28 


432 


235 


31 


0.5% Pd/L-2702 


56.28 


99.00 


676 


184 


32 


0.5% Pd/FB-4 


59.84 


92.57 


412 


230 


33 


0.5% Pd/KVU-1 


94.79 


94 .44 


6 


1020 


34 


0.5% Pd/CG-5 


98.6 


100.00 


6 


559 


35 


(0.1% Pt-0.4% Pd)/CG-5 


87.57 


98.41 


18 


1200 



0 

Table 4. Characteristics of TPA purified by the method according 
to Example 37 



Ex. 
No . 


Catalyst composition, 
Porcsnt weight 


Cycle 
No . 


Characteristics of purified TPA 


Transmission of alka- 
line solutions, % 


Content of impu- 
rities , ppm 


340 hh 


400 run 


p-CBA 


p-TA 


1 


0.5% Pa/Sio.l 


i 

X 


96.52 


98.85 


6 


7249 






2 


97.18 


99.52 


5 


6955 






o 


94.25 


98.35 


5 


4534 






4 


89. 90 


95.92 


6 


2688 






c 
-J 


88.55 


95.63 


4 


1058 


2 


U .3% KU/ olD . X 


n 

X 


89.86 


97 .79 


24 


1067 






2 


88.39 


98.60 


23 


546 






3 


84.81 


100.00 


25 


269 






4 


80.46 


96.16 


23 


297 






5 


82.44 


97 .12 


25 


199 


3 


(0.2% Ru-0.3% Pd)/Sib.l 


1 


95.80 


99.17 


11 


1873 






2 


96.64 


100.00 


10 


1528 






3 


97.50 


100.00 


9 


1218 






4 


89.19 


96.25 


14 


974 






5 


84.46 


94.30 


15 


907 


6 


(0.2% Ru-0.3% Pd)/Sib-1 


1 


93.80 


99.08 


6 


1890 






2 


92.06 


97.08 


8 


1033 






3 


90.51 


97.42 


53 


949 






4 


88.76 


97.47 


85 


1117 






5 


82.00 


97,85 


206 


1151 


7 


0.5% Pd/CG-5 


1 


98.11 


100.00 


5 


4402 






2 


97.74 


100.00 


7 


1381 






3 


94.78 


99.08 


12 


748 






4 


91.95 


99.22 


52 


882 


8 


(0.2% Ru-0.3% Pd)/CG-5 


1 


99.27 


100.00 


9 


5275 






2 


99.30 


100.00 


40 


1613 






3 


96.53 


100.00 


34 


3142 






4 


91.38 


98.26 


60 


511 






5 


90.91 


99.46 


202 


442 



25 

Table 4 (continued) 



Ex. 
No. 


Catalyst composition, 
Percent by weight 


Cycle 
No. 


Characteristics of purified TPA 




Transmission of alka- 
line solutions , % 


Content of impu- 
rities, ppm 








340 nm 


400 nm 


p-CBA 


p-TA 


19 


0.3% Pd/0.2% Ru/Sib.l 


1 


93.84 


99.18 


12 








2 


90. 67 


97.65 


88 


6200 






3 


94. 78 


100.00 


279 


756 






4 


83.80 


96.18 


366 


873 






5 


79. 52 


95.06 


297 


672 


20 


0.2% Ru/0.3% Pd/Sib.l 


1 


97. 13 


100.00 


8 


1267 






2 


90.87 


100.00 


219 


571 






3 


82.48 


100.00 


865 


549 






4 


76.62 


100.00 


1213 


477 






5 


68.24 


96.39 


1312 


319 


23 


0.2% Ru/0.3% Pd/Sib.l 


1 


96.80 


100.00 


255 


899 






2 


83.89 


97 .13 


405 


168 






3 


75.50 


94.09 


778 


124 






4 


70.48 


93.70 


814 


155 






5 


67.61 


94 .70 


1003 


286 


26 


0.5% Pd/Sib.l 


1 


97.87 t 


100.00 


10 


2612 






2 


98.71 


100.00 


10 


2352 






3 


95.33 


100.00 


6 


361 






4 


92.26 


99.44 


72 


470 






5 


86.55 


97.88 


198 


655 


34 


0.5% Pd/CG-5 


1 


94.85 


96.84 


8 








2 


95.41 


100.00 


11 








3 


93.72 


98.87 


71 








4 


91.28 


97.72 


360 








5 


89.16 


97 .24 


739 






Table 5. Characteristics of TPA purified by the method according 
to Example 38 (with the initial p-CBA content of 30,000 ppm) 



Ex. 
No. 


Catalyst: composition, 
Percent: by weight 


Cycle 
No. 


Characteristics of purified TPA 


Transmission of alka- 
line solutions, % 


Content of p-CBA, 
ppm 


340 nm 


400 nm 


3 


(0,2% Ru-0.3% Pd)/Sib.l 


1 


92 . 22 


97 . 00 


10 






2 


ft A 1 A 

94 . J4 


ya . jj 


20 






3 


93.93 


97.46 


31 






4 


79.58 


93.73 


41 






5 


77.89 


93.46 


156 


34 


0.5% Pd/CG-5 


1 


97.95 


98.54 


9 






2 


91.15 


97. 67 


37 






3 


88.29 


97. 68 


434 






4 


72.85 


97.52 


1607 






5 


41.71 


92.83 


3447 
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CLAIMS 

1. A catalyst composition comprising crystallites of 
catalytically active palladium or palladium and at least one 
metal of Group VIII of the Periodic Table of Elements, ap- 
plied to the surface of a carbon material, wherein a mesopo- 
rous graphite-like material with the average mesopore size 
in the range of from 40 to 400 A, the proportion of the 
mesopores in the total pore volume of at least 0,5, and the 
degree of graphite-similarity of at least 20% is used as the 
carbon material, in which metal crystallites are distributed 
in the volume of the carbon material granules in such a man- 
ner that the distribution peaks of these crystallites should 
be at a distance from the outer surface of the granule cor- 
responding to 1—30% of its radius. 

2. The catalyst composition of claim 1, characterized 
in that it comprises crystallites of rhodium and palladium. 

3. The catalyst composition of claim 1, characterized 
in that it comprises crystallites of palladium and ruthe- 
nium. 

4. The catalyst composition of claim 1, characterized 
in that it comprises crystallites of palladium and platinum. 

5. The catalyst composition of claim 1, characterized 
in that the total content of metals therein varies within 
the range of from 0.1 to 3.0 percent by weight. 

6. The catalyst composition of claim 1, characterized 
in that the weight ratio of palladium to other metals varies 
within the range of from 0.1 to 10.0. 

7. A method of preparing a catalyst composition for the 
purification of terephthalic acid by applying catalytically 
active palladium or palladium and at least one of Group VIII 
metals to the surface of granules of a carbon carrier, said 
granules being contacted with an aqueous solution of palla- 
dium salts or palladium salts and salts of at least one of 



Group VIII metals to produce a "metal salt - porous carbon" 
precursor, wherein the precursor is dried and treated with a 
reducing agent in an amount sufficient for reducing the sur- 
face metal salts to the metal crystallites, characterized in 
that a me soporous graphite- like material with the average 
mesopore size in the range of from 40 to 400 A, the propor- 
tion of the mesopores in the total pore volume of at least 
0.5, and the degree of graphite-similarity of at least 20% 
is used as the carbon material to produce a metallic or 
bimetallic catalyst . 

8. The method of claim 7, characterized in that said 
catalyst composition is prepared, using one of the following 
metal precursors : 

H 2 PdCl 4 or Pd(N0 3 ) 2 ; 

H 2 PdCl 4 and RuOHCl 3 or RuNO(N0 3 ) 3 ; 
Pd(N0 3 ) 2 and RuOHCl 3 or RuNO(N0 3 ) 3 . 

9. The method of claim 7, characterized in that said 
catalyst composition is prepared, using nitric acid solu- 
tions of palladium and/or ruthenium salts with the concen- 
tration of free nitric acid ranging from 37 to 170 g/1. 

10. The method of claim 7, characterized in that 
bimetallic catalysts are prepared by combined application of 
metal precursors . 

11. The method of claim 7, characterized in that 
bimetallic catalysts are prepared by successive application 
of metal precursors. 

12. A method of purifying terephthalic acid from p- 
carboxy-benzaldehyde in the presence of hydrogen with the 
use of a catalyst composition which comprises crystallites 
of catalytically active palladium or of palladium and at 
least one metal of Group VIII of the Periodic Table of Ele- 
ments, applied to the surface of carbon material, character- 
ized in that in the catalyst composition a mesoporous graph- 
ite-like material with the average mesopore size in the 
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range of from 40 to 400 A, the proportion of the mesopores 
in the total pore volume of at least 0.5, and the degree of 
graphite-similarity of at least 20% is used as the carbon 
material, wherein the metal crystallites are distributed 
within the volume of granules of the carbon material in such 
a manner that peaks of the distribution of active components 
should be should be at a distance from the outer surface of 
the granule corresponding to 1—30% of its radius. 

13. The method of claim 12, characterized in that the. 
catalyst composition comprises crystallites of palladium and 
rhodium. 

14. The method of claim 12, characterized in that the 
catalyst composition comprises crystallites of palladium and 
ruthenium. 

15. The method of claim 12, characterized in that the 
catalyst composition comprises crystallites of palladium and 
platinum. 

16. The method of claim 12, characterized in that the 
total content of metals in the catalyst composition varies 
within the range of from 0.1 to 3.0 percent by weight. 

17. The method of claim 12, characterized in that the 
weight ratio of palladium to other metals in the catalyst 
composition varies within the range of 0.1 to 10.0. 

18. The method of claim 12, characterized in that the 
concentration of p-carboxybenzaldehyde in terephthalic acid 
to be purified varies from 1000 to 30000 ppm. 



A CATALYST COMPOSITION, A METHOD FOR PREPARING THEREOF, 
AND A METHOD FOR PURIFYING TEREPHTHALIC ACID 

ABSTRACT 

The present invention relates to catalyst compositions 
for purifying terephthalic acid, based on Group VIII metals, 
to methods for preparing thereof, and to a method of purify- 
ing terephthalic acid suitable for the subsequent synthesis 
of polyester polymers and copolymers used in the manufacture 
of textile fibers. 

The present invention solves the problem of providing 
selective and stable catalysts and processes wherein crude 
terephthalic acid with a high initial content of p- 
carboxybenzaldehyde should be selectively hydrogenated into 
p-toluic acid or/and decarbonylated into benzoic acid with a 
low residual content of p-carboxybenzaldehyde . 

Said problem is solved by using in a method for the pu- 
rification of terephthalic acid a catalyst composition com- 
prising crystallites of catalytically active palladium or of 
palladium and at least one metal of Group VIII of the Peri- 
odic Table of Elements, applied to the surface of a carbon 
material, wherein a mesoporous graphite-like material with 
the average mesopore size in the range of from 40 to 400 A, 
the proportion of the mesopores in the total pore volume of 
at least 0.5, and the degree of graphite-similarity of at 
least 20% is used as the carbon material, in which metal 
crystallites are distributed in the volume of the carbon ma- 
terial granules in such a manner that the distribution peaks 
of these crystallites should be at a distance from the outer 
surface of the granule corresponding to 1—30% of its radius. 

The catalyst composition comprises crystallites of pal- 
ladium and rhodium or of palladium and ruthenium, or of pal- 
ladium and platinum, the total content of the metals varying 



within 0.1 to 3.0 percent by weight and the weight ratio of 
palladium to other metals varying within 0.1 to 10.0. 

Set of patent claims: 3 independent claims and 15 de- 
pendent claims . 
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POCCM^CKOE ArEHTCTBO no nATEHTAM M TOBJCltSlB'iSki^CT/FTO O A OCT 2Q0t 

(POCriATEHT) 

OEAEPAJlbHblM MHCTMTYT nPOMblLU J1EHHOM COECTBEHHOCTM 



per.No 20/12-601 



"5"ceHTq6pq 2001 r. 



CnPABKA 

cDeflepa/ibHbiM hhcthtyt npoMbiuj/ieHHOM co6cTBeHHOCTn PoccMMCKoro areHTCTBa 
no naTeHTaM h TOBapHbiM 3HaKaM HacToamnM yAOCTOBepaeT, hto npn/ioxeHHbie 
MaTepna/ibi HBJiflKvrcfl toshnm BOcnpou3BeAeHi/ieM nepBOHana/ibHoro ormcaHUfl, cJ)opMyjibi 
m nepTexeti (ec/in MMeKrrcq) 3aflBKi/i Ha BbiAa4y naTeHTa Ha n3o6peTeHi/ie No 99116348, 
noAaHHOM b Mio/ie Mecsme 29 aha 1999 roAa (29.07.1999). 



Ha3BaHne M3o6peTeHH5i 



KaTa/iMTMHecKa^ KOMno3ni_iM5i, cnocoS ee 
npuroTOB/ieHMfl m cnoco6 ohmctkm Tepecjrra- 

JieBOM KMC/lOTbl 



3a$iBMTe/ib 



Mhcthtyt KaTa/iM3a hm. r.K.BopecKOBa 
CuSupcKoro OTAe/ieHUH PAH (RU) 



ABMCTBMTeilbHblM aBTOp(bl) POMaHGHKO AHaTOJIMM B/iaAHMMpOBMH (RU) 

JIuxojioSob B/iaAMMnp AneKcaHApoBHH (RU) 
TMMO<t»eeBa Mapi/in HnKO/iaeBHa (RU) 
MxyHr CyHr XBa (KR) 
naK KDh CeoK (KR) 



yno/iHOMOHeHHbiiTi 3aBepuiTb kofimkd 
3aflBKM Ha M3o6peTeHne 




A.J1. XypaB/ieB 
3aBeAyK)LAMM oTAe/ioM 



MDK 6 BOU 23/44 
C07C 63/26 



KaTajiHTHHecKafi KOMno3iimm, cnoco6 ee npHroTOBJieHHH h cnoco6 
ohhctkh Tepe4>TajieBOH KHCJIOTM 

H3oopeTemie othochtoi k KaTajiHranecKHM KOMno3HUHflM jxnx ohhctkh 
TepetJ)TajieBOH KHcnoTbi Ha ocHOBe MeTajuiOB VIII rpynnbi, cnoco6aM hx npHroTOBjieHita 
h k npoijeccy ohhctkh TepecjrrajieBOH khcjiotbi, npnroflHOH b flajibHefiineM jxnn CHHTe3a 
nojiHMepoB nojiH3crepa h conojiHMepoB, HcnojiB3yeMbix b npoH3BozjCTBe TeKCTHJibHbix 
bojiokoh. 

Ba^cHO, HTo6bi Tepe4)TajieBan KHCJicrra, KOTopyio Hcnojn>3yiOT b KanecrBe 
MOHOMepa ajlh npoH3BOACTBa nojiHMepHbix bojiokoh, HMejia BbicoKyio nncroTy. 
OeHOBHbiMH KOHTpojinpyeMbiM^napaMerrpaMH KanecTBa hhctoh Tepe<|)TajieBOH khcjio™ 
HBjiHiOTCfl coAep^caHHe b Hen n-Kap6oKCH6eH3ajibflerHfla h OKpameHHbix npnMecen. 

OnnmeHHyio TepecJ)TajieByio KHCJicnry nojiynaiOT H3 MeHee hhctoh, TexHHHecKofi 
hjih "cbipoH" TepecJrrajieBOH khcjiotm th/jpoohhctkoh nocjieAHeii (o6pa6oTKOH b 
npHcyTCTBHH BOAopo^a) H aA KaTajiH3aTopaMH H3 MeTajuiOB VIII rpynnbr Cbipyio 
Tepe(|)TajieByK> KucjiOTy pacTBop^Krr b Bo^e npn noBbimeHHOH TeMnepaType h 
nojiyneHHbiH pacTBop rHflpnpyiOT bo BCTpaxHBaeMOM peaicrope hjih b peaicrope c 
Heno^BH^HbiM cuoeM, npeOTOHTHTejibHO, b npncyTCTBHH KaTajiH3aTopoB H3 MeTajuiOB 
VIII rpynnbi. Cnoco6bi ohhctkh, cocTaB KaTan H3 aTO p o b h Meroflbi npnroTOBJieHH^ 3thx 
KaTajiH3aTopoB onHcaHbi b MHoroHHarieHHbix naTeHTax. 

AKTHBHOCTb H CCJieKTHBHOCTb KaTajlH3aTOpOB rHflpOOHHCTKH Tepe(J)TaJieBOH 

KHCjiOTbi 3aBHC^T ot MHO>KecTBa <j)aKTopoB, TaKHx KaK co#ep;>K;aHHe MeTajuia HJIH 
MerajuiOB VIII rpynnbi b KaTajiH3aTope, ™na iioajio>kkh, MeTO.ua, c noiviombio KOToporo 
MeTajui hjih Merajuibi VIII rpynnbi 6bijiH HaHeceHbi Ha nofljio>KKy, a TaK>Ke ot 
pacnpeziejjeHHM Merajuia hjih MerajuiOB no rpaHyjie hochtcjim. 



H3BecTeH cnoco6 thapoohhctkh cbipofi TepetJmuieBofi khcjiotm [naT. 
BeiiHK06pHTaHHH 994769, 1965], b koto P om Ka-nuiHTHnecKas komiimhuhh 
"najuia^HH H a ucthbhom yrjiepoae" noxaabiBaer Bbicoicyio aKTH bho CTb b peaxunii 
ohhctkh Tepe4)TajieBOH KHCJioTbi or npHMecen n-Kap6oKCM6eH3ajibAerH fl a. B KanecrBe 
nojuioaceK nil* najijiaaiM 6bijiH HccjieaoBaHbi m apyrae coeflHHeHH*, rarae KaK SiO : , 
A1 2 0 3 - n P H 3tom Obijio o6Hapy^ceHO, hto JiynmnMH aBjiaKrrca yrjiepoxiHbie hochtcjih, 
nocKOjibKy ohh He noflBepraKrrc* 6bicrrpoMy pa3pymeHmo b Koppo3HOHHbix ropanHx 
Bo^Hbix pacTBopax Tepe4)TajieBoii khcjiotw b otjihhhc ot okiich^ix HocHTejiefi. 

HbBecTHbi pe3yjibTaTbi HccjieaoBaHHH no bjihhhhk) npHpoabi yrjiepo^Hbix 
HocHTejiefi. noKasaHO, hto aKTHBHbie yrjin, npHroTOBjieHHbie H3 pacrrHTejibHbix, 

>KHBOTHbIX HJIH MHHepaJIBHblX HCTOHHHKOB, npeflnOHTHTeJIbHO H3 KOKOCOBOFO aKTHBHOTO 

yrjiH, HBjiaioTca npHroAHbiMH mm npoH3BOflCTBa najuiaflneBbix KaTajiH3aTopoB 
raflpooHHCTKH Tepe(|)TajieBOH KHCJioTbi. ^CejiaTejibHo, HTo6bi njiomajjb noBepxHocra 
TaKHx aKTHBHbix yrjiefi 6bijia He MeHee 600 mVt, a pa3Mep rpaHyji co otb ercTB ob aji 3-6 
mm. B [naT. CIIIA JSTs 4728639, 1988] bboahtch flonojmirrejibHaH xapaKTepHcraxa 
TaKoro aKTHBHoro yrjm, a HMeftHo, BejiHHHHa pH boahoh cycneH3HH. B [naT. CCCP 
JSfe 1660282, 1997] pacKpbiBaeTCJi B03MO^cHOCTb Hcnojib30Barara b KanecTBe nozjxo- 
A^mero HOCHTejw aicrHBHoro nopHcrroro yrjiepoAHoro MaTepnajia, MO,aH(|)imHpOBaHHoro 
nHpoyrjiepo^OM, 

B [naT. CIIIA N°N<> 4415479, 1983; 4421676,1983 h 4791226,1988] y K a3bi- 
BaeTCH, hto zyifl 6ojiee 3(J)(})eKTHBHoro npouecca rrmpooHHCTKH TepecjyrajieBon KHCJioTbi 
ot n-Kap6oKCH6eH3ajibAerHAa b&jkho roTOBHTb KaTajiH3aTopbi c onpe^ejieHHbiM 
pa3MepoM nacTHu HaHeceHHoro najuiazjHfl. TaKne Hacraubi /xojmHbi 6biTb pa3MepoM He 
6ojiee 35 A. ABTOpbi [naT. CIIIA N°N<> 4394299, 1983 h 4791226,1988] TaK>Ke 
yKa3biBaK)T Ha nojio>KHTejibHbiH 3(|)(j)eKT Tanoro pacnpeAeneHH^ nacTHLt najuiaAHa b 
rpaHyjie ymepoAHoro MaTepnajia, Kor#a ohh npeo6jia,uaK)T Ha BHeumew noBepxHOCTH 
rpaHyjibi. 

Bo MHorax naTeHTax OTMenaeTCfl hto, Hap^Ay c MOHOMeTajuiHnecKHMH 
KaTajiH3aTopaMH, BBcaeHHe b cocTaB KaTajiraarapa Ni, Co, Cu, Fe, Mn, U, Cr, TaK>Ke KaK 



2 



Ir, Rh, Pt h Ru MO>KeT OKa3biBaTb nojio>KHTe.nbHoe bjiiwhhc Ha KaTajiHTHHecKyio 
3(J)(})eKTHBHOCTb najuiaaRH. 

CorjiacHo npyrofi rpynne naTeHTOB [naT. CUIA JfsJfs 4629715, 1986 h 4892972, 
1 990] Hau6ojiee ac^eKTHBHoe zjeidCTBHe 6HMeTajuiHHecKHx KaTajiH3aTopoB AOCTuraeTC* 
b cjiynae, Koraa KaTammTopbi b peaicrope pa3MemaK>T cjioamh, HanpHMep, Pd/C h Rh/C 
BMecTO oflHoro cjio* (Rh + Pd)/C. Abtopm [naT. CIIIA Jfe 4892972, 1990] zia>Ke 
3anBji^K)T npouecc c Hcnojib30BaHHeM MHorocjiofiHoro KaTajnoaTopa, HanpHMep: Ru/C 
+ Rh/C + Pd/C. , 

06biHHO KaTajiH3aTopbi, BKjiioHaiomHe MCTajuibi VTII rpynnbi, b nacTHOCTH 
najuiaflHeBbie KaTajiH3aTopbi, totobht aflcop6ijHeH cojih najuiaflH* H3 pacrBopa Ha 
HocHTejib. B ootom H3 MeroflOB [naT. CUIA We 2857337, 1967] cojib o6pa6aTbiBaiOT 
BoziopacTBopHMbiM raapoKCHflOM MeTajijia hjih ocHOBHbiM k ap 6 o h aTOM c nocjieAyiomHM 
BOccrraHOBjieHHeM flo MerajiJiMHecKoro najijia^HH BOCcraHOBHTejiHMH THna 
(f>opMajibflerjma, rjiK)K03bi, rromepHHa h T.n. 

CorjiacHo Keirry h coaBTopaM [naT. CULA N° 3138560, 1967], npn ao6aBjieHHH 
ko MHoruM yrnepoflHbiM ho chtg jih m TeTpaxjioponajuiaAoaTa Harp ha hjth xjiopHcroro 
najuiaAHH, Gojibmaa nacTb najijia^H^ HeMefljieHHo oca^aaerc^ b BH^e 6jiecrameH 
njieHKH MeTajuiHHecKoro najuiaAHa. KaTajiH3aTopbi, npHroTOBjieHHbie TaKHM cnoco6oM, 
o6biHHO HMeioT HH3icyio aKTHBHOCTb. Bbijio BbiCKa3aHO npeflnojicmeHHe, hto najuia^HH 
Henocpe^CTBeHHo BOCCTaHaBJiHBaeTca ao MeTajijia 3a cneT cboGoahmx ajieicrpoHOB hjih 
npHcyTCTBHs Ha yrjiepoOTOH noBepxHOCTH TaKHX (})yHKUHOHajibHbix rpynn, KaK 
ajibflerHflw. najuiaaneBbie KaTajiH3aTopbi Ha CTa^HH, npeamecTByioiueH BOCcrraHOB- 
jieHHK), npeHMymecTBeHHO totob5it 3aKpenjieHHeM najuiaflRH b BH#e HepacTBopwMoro 
coeflHHeHHfl, MTo6bi H36e^caTb npoGjieM MHrpaijHH najuia^HeBbix nacTHi; h pocTa 

KpHCTaJIJIHTOB, KOTOpbie MOryT B03HHKHyTb npH BOCCTaHOBJieHHH najuiaziHa H3 

pacTBopa. 

Xota n-Kap6oKCH6eH3ajib,aerH,a ABjiaeToi Haw6ojiee Bpe^HOH npHMecbK), 
onpeaejmiomeH KanecTBo TepecJrrajieBOH KHCjiOTbi, wcnojib3yeMOH zuia npoH3BcmcTBa 
njiacTHnecKHx Mace, h pe3KO yxy^mafOLueH KanecTBo nocjie^HHx, n-TOJiyHjiOBaa 
KHCJiOTa (n-TK) TaioKe nBnnercn He>KejiaTejibHOH npHMecbK), KOTopyio hcoGxoahmo 
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yaajiaTb H3 nojiyneHHoro b pe3yjibTaTe thjipoohhctkh BOAHoro pacTBopa TepecfrrajieBoft 
KHCJiOTbi. HecMOTpa Ha to, mto TaKoe yaajieHHe momcct 6biTb AOCTHmyro b 

3HaHMTeJIbHOH CTeneHH B C Jl e ACTB H e 60JIbllieH paCTBOpHMOCTH n-TOJiyHJIOBOH KHCJiOTbi 

no cpaBHeHMK) c TepecJrrajieBOH khcjiotoh b BOAe, cymecrBeHHbie KOJiHHecTBa n- 

TOJiyHJlOBOH KHCJTOTbl BCe TKe 3aXBaTbIBaK)TC5I BHyTpb KpHCTaJlJlOB OHHLUeHHOH 

Tepe(J)TajieBOH KHCJiOTbi Ha crraAHH ee KpHCTajijiH3aijHH H3 pacTBopa. 

HTo6bi H3oe^caTb 3tot conyTCTByiomHH HeAOCTaTOK b OTAejieHHH n-TOJiynjiOBofi 
KHCJiOTbi, 6buio npe^JioxceHo npoBOAHTb AeKap6oHHjinpoBaHHe n- 
Kap6oKCH6eH3ajibiierHfla b 6eH30HHyio KHCJiOTy b BOAHbix pacTBopax b npHcyTCTBun 
KaTajiH3aTopa "najuiaAHH Ha yrjie", TaK icaic 6eH30HHaa KHCjiOTa Gojiee pacTBOpHMa b 
bow, neM n-TOJiynjiOBan KHCjiOTa [naT. CUIA N2 3456001, 1969]. OflHaKo, ynoMHHyroe 
Bbinie fleKap6oHHjrapoBaHHe n-Kap6oKCH6eH3ajibAerHAa b 6eH30HHyio khcjioty 

npOH3BOAHT 3KBHMOJDipHOe KOJIHHCCTBO OKHCH yJTJiepOAa, 5IBJIflK)meHCH H3BeCTHbIM RJXOM 

AJih 6jiaropoAHbix MerajijioB rana najuiaAHH [naT. CIIIA N° 4201872, 1980]. JJjix toto, 
HToGbi MHHHMH3npoBaTb OTpaBjieroie KaTajiH3aTopa b BbimeynoMHHyTOM naTeHre 
npefljiaraiOT nposoOTTb AeKap&OHHjiHpoBaHHe npH otho chtc ji bHO hh3khx AaBjieHirax 
npoijecca, hto6m CHH3HTb ao MHHHMy m a KomjempaijHio pacTBopeHHofi okhch yrjiepoAa 
b 3KHAKOH 4>a3e. ^aBJieHHe npoijecca TaioKe aojdkho KOHTpojinpoBaTbca b npeAejiax 
y3Koro AMana30Ha AaBjiemifi. BbiAejweMyio OKHCb yrjiepoAa yAajunoT H3 peaicropa b 
BHAe ra3a. 

PfaBecTHO [naT. CUIA .Nk 4892972, 1990], mto Hcnojib30BaHHe b Bbime- 
ynoMHHyroM npouecce ohhctkh cbipon TepecJrrajieBOH khcjiotw KaTanHTHHecKofi 
CHcreMbi, BKniOHaiomeH nepBbin cjioh KaTajiraaTopa, coAep>KamHH HacTHi^bi MeTajuia 
VIII rpynnbi riepnoAHHecKOH Ta6jinubi ajieivieHTOB, 3aKpenjieHHbie Ha ymepoAHOM 
HOCHTejie, h BTopofi cjioh KaTajiH3aTopa "najuiaAHH Ha yrjie" h nponycKaHHe boahoto 
pacTBopa cbipofi TepecJrrajieBOH khcjio™ nepe3 BbimeynoM^HyTbiH nepBbifi cjioh nacTHU 
KaTajiH3aTopa "poahh Ha yrjie", a 3aTeM nepe3 BTopon cjioh nacTHu KaTajiH3aTopa 
"najuiaAHH Ha yrjie" no3BOJi5ieT MHHHMH3HpoBaTb kojihhcctbo n-TOJiynjiOBOH khcjiotw, 
npoH3BeAeHHOH b xoAe ohhctkh cbipofi TepecJrrajieBOH KHCJiOTbi. TaKOH mctoa 
Hcnojib30BaHRa BbiiueynoMflHyTOH KaTajiHTHnecKOH CHCTeMbi He cnocoGcTByer 
rHApnpoBaHHK) n-Kap6oKcn6eH3ajibAerHAa b n-TOJiynjiOByio KHCJiOTy, a BMecTO 3Toro 
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coneHCTByer Aeicap6oHHjiHpoBaHHK) n-Kap6oKCH6eH3ajibflenma b 6eH30HHyio khcjioty, 
KOTopaa aBjiaeroi 6ojiee pacrBopHMofi b BOjje, neM n-TOJiymiOBa* KHCJiOTa, h tskhm 
o6pa30M Jierne, neM n-TOjiynjioBaa KHCJiOTa, oxaejiaeTCfl ot Tepe(}rrajieBOH KHCJicrrbi npn 

KpHCTaJlJIH3aUHH nOCJiejIHeH. 3TO n03BOJIHeT C 6oJ1bllJHM 3KOHOMHHeCKMM 3(})(J)eKTOM 

OHiimaTb pacTBop TepecJrrajieBOH KHCJioTbi c 6ojiee bmcokhm coziepvKaHHeM 
n-Kap6oKcn6eH3ajibAeriiaa. 

Han6ojiee 6jih3khh cnocoG ohhctkh onncaH b [naT. B e ji h ko 6p nxaH h h 
1578725, 1980], r;je aBTopbi npezmaraiOT Hcnojib30BaTb KaTanraaTopbi, BiuiiOHaioiuHe 
2 hjih 6ojiee Merajuia, TaKHx KaK Pt, Pd, Rh, Ru, Os, Ir, Fe, Ni, Co, Cr, Mn h U, b 
Kcrropbix oahh id MCTajijiOB - Pd hjih Pt. B yica3aHHbix KaTajiH3aTopax Merajuibi 
HaxoAHTC^ b BHfle cnjiaBa, <J)H3HHecKOH CMecH hjih HaHeceHbi Ha yrjiepoflHyio nojmoacicy 
- aicrHBHbiH yrojib (rpaHyjibi pa3MepoM ot 3 jxo 6 mm). rHApooHHcncy npoBoxurr 
o6pa6oTKOH pacrrBopa TepetJnurieBOH khcjiotw BOflopo^OM b npHcyTCTBHH yKa3aHHbix 
KaTajiH3aTopoB npn noBbimcHHBix TeMnepaTypax (280°C) h flaBjieHHH (-100 aTM.). 

CKOpOCTb THflpHpOBaHHH B np H CyTCTB HH 6HMeTajIJIHHeCKOrO KaTajiH3aTopa (0.4%Pd- 

0. l%Pt)/C, OTHeceHHM k 1 TpaMMy KaTajiH3aropa, Ha 20% ; Bbime, neM npn 
HCnOJIK30BaHHH 0.5%Pd/C 

TaKHM o6pa30M, cbipan TepetJrrajieBafl KHCJiOTa, coflep^Kamaa n- 
Kap6oKCH6eH3ajibjierHfl h apyrne npHMecn, mo>kct 6brrb OHHineHa rHflpnpoBaHHeM Han 
Tpa^HUHOHHo npuroTOBjieHHbiMH KaTajiH3aTopaMH Ha ocHOBe MerajuioB VTII rpynnbi, 
HaHeceHHbix Ha ymepofl. 

H3o6peTeHHe peuiaer 3a,aaHy co3^aHHH cejieKTHBHbix h CTa6HJibHbix 
KaTajiH3aTopoB h npoueccoB, b KOTopbix 6bi cbipaa TepecjrrajieBafl KHCJiOTa c BbicoKHM 
HanajibHbiM co^epyKaHHeM n-Kap6oKCH6eH3ajibflerH,aa cejieKTHBHO rHflpnpoBajiacb b n- 

TOJiyHJTOByK) KHCJIOTy HJIH/H AGKap6oHHJlHpOBajiaCb b 6eH30HHyK) KHCJIOTy C HH3KHM 

o craTOH h bi m co,nep>KaHHeM n-Kap6oKCH6eH3ajib,aerH,aa. 

3aziana peuiaeTcn cjie/jyiomHM o6pa30M: Hcnojib30BaHHeM b cnoco6e ohhctkh 
TepecJrrajieBOH khcjio™ KaTajiHTHnecKOH komfioshuhh, BKjnonaiomeH KpncTajuiHTbi 
KaTajiHTHMecKH aKTHBHoro najuia^H^ hjih najuiaziHfl h, no KpanHen Mepe, oworo 
Merajuia VIII rpynnbi FlepHOziHHecKOH Ta6jinubi sjicmchtob, HaHeceHHbie Ha 
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noBepxHocrrb ymepoziHoro MaTepnajia, r«e b KanecTBe ymepoAHoro MaTepHajia 
ncnojib3yiOT Me3onopiiCTbifi rpa$HTonoflo6HbiH MaTepnaji co cpeamiM pa3MepoM 
Me3onop b HHrepBajie ot 40 no 400 A, noneu Me3onop b o6meM o6"beMe nop He MeHee 
0.5 h CTeneHbK) rpac}>HTono,ao6Ha He MeHee 20%, b kotopom KpHcrajuiirrbi MeTajiJiOB 
pacnpe^eiieHbi b o6i>eMe rpaHyji ynnepoflHoro MaTepnajia TaK, HTo6bi MaKCHMyMbi 
pacnpeAejieHHfl sthx KpHCTajuiHTOB Haxo^HJiHCb Ha paccroaHHH ot BHeuiHefi 
noBepxHOCTH rpaHyjibi, cooTBeTCTByioineM 1-30% eepa^Hyca. 

KaTajiHTHHecKaji komiio3hl^hh BKjHonaer KpHcrajuiHTbi 'najuiaflH* h ponra, hjih 
najuiaflHfl h pyTeHiw, hjih najuiazmn h njiaTHHbi; o6njee coflep^caHHe MerajuiOB 
H3MeHHercH b npeaejiax ot 0.1 no 3.0 Mac. %, BecoBoe OTHomeHHe najiJiaOT* k npymM 
MerajuiaM H3MeHHercfl b npejjejiax ot 0.1 no 10.0. 

3aaana peniaeTca Taioice pa3pa6oTKOH cnocoGa npHroTOBjieHHH KaTajiHTHHecKofi 

KOMn03HIXHH flJIH OHHCTKH Tepe^TajieBOH KHCJIOTbl HaHeceHHeM KaTaJIHTHHeCKH 

axTHBHoro najuiajiH^ hjih najijiaflH* h, no KpaHHeii Mepe, oahoto H3 MerajuiOB VIH 
rpynnbi Ha noBepxHocrrb rpaHyji yrjiepoAHoro hochtcjm, npn KOHTaicre yKa3aHHbix 
rpaHyji c boahmm pacrBopoM cojiefi najuia^HH hjih cojiefi nanjiaAH* h no KpaiiHeH Mepe 
OOToro H3 MerajuiOB VTII rpynnw c nojiyneHHeM npe^mecTBeHHHKa "cojib Merajuia - 
nopHCTbiH yrjiepofl", b kotopoh npeAinecTBeHHHK cymaT h o6pa6aTbiBaiOT 
BoccraHOBHTejieM b KOJinnecTBe, AOcraTOHHOM ajm BoccTaHOBjieHna noBepxHOCTHbix 
cojien MeTajijios no KpHcrajuiHTOB MeTajuiOB, me b KanecTBe yrjiepoAHoro MaTepnajia 
Hcnojib3yK)T Me3onopHCTbiH rpa^HTonoAoGHbiH MaTepnaji co cpe^HHM pa3MepoM 
Me3onop b HHTepBane ot 40 no 400 A, aojien Me3onop b o6meM o6*beMe nop He MeHee 
0.5 h crreneHbK) rpacj)HTonoAo6H5i He MeHee 20% c nojiyneHHeM MOHOMeTajuinnecKoro 
hjih 6HMerajijiHHecKoro KaTajiH3aTopa. 

YKa3aHHyio KaTajiHTHHecKyio KOMno3HUHK) totobot c Hcnojib30BaHneM OAHoro 
H3 cjieAyiomnx npeAiiiecTBeHHHKOB MeTajijios: 

H 2 PdCl 4 hjih Pd(N0 3 ) 2 ; 

H 2 PdCl 4 h RuOHCl 3 hjih RuNO(N0 3 )3; 

Pd(N0 3 ) 2 h RuOHCl 3 hjih RuNO(N0 3 ) 3 . 
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JJjlX npiirOTOBJieHHfl yKa3aHH0H KaTajIHTHHeCKOH KOMn03HUHH HCnOJIb3yK)T 

a30THOKHCJibie pacTBopbi cojiefi najiJiaAHa h/hjih pyTeHH* c KOHueHTpamien cboooahoh 
a30THOH KHCJioTbi ot 37 ao 170 r/ji. BHMeTajuiHHecKne KaTajiH3aTopbi roTOBjrr 
coBMecTHbiM HaHeceHHeM npcmuecTBeHHHKOB MCTan jiob t hjih nocjienoBaTejibHbiM 
HaHeceHHeM npeAinecTBeHHHKOB MerajuiOB. 

Mbi HauiJiH, hto TaKofi KaTaji H3 aTO p MO^ceT 6brrb nojiyneH, ecu™ moho- hjtm 
6HMeTajuiHHecKHe Hacraijbi MerajuiOB VIII rpynnbi HaHecrH Ha noBepxHOCTb 
yrjiepoAHbix MaTepHajioB, HMeiomux cpeAHHH pa3Mep nop ot 40 ao 400 A h 
3HaHHTejrbHyio (ot 20 ao 60%) creneHb rpa^HTonoAOOna; npn 3tom yKa3aHHbie 
MerajuiHHecKHe Hacrmtbi pacnpe^ejieHbi no o6i>eMy rpaHyjibi yrjiepoAHoro hochtcjih 
Tax, hto MaKCHMyMbi hx pacnpeAejieHH^ naxoj^vrcH Ha paccixwiHHH ot BHeniHefi 
noBepxHOCTH yKa3aHHOH rpaHyjibi, 3KBHBaneHTHOM ot 1 ao 30% ee paAHyca. 

B KanecTBe BbimeynoM^Hyrbix yrjiepoAHbix MaTepnajiOB Moryr BbicrynaTb 
HOCHTejin, npHix)TOBjieHHbie TepMHHecKofi o6pa6oTKOH njiacTMacc, a TaioKe 
CHHTC3HpyeMbie no cneunajibHOH tcxhojiothh H3 ra30o6pa3Hbix yrneBOAopoAOB (V.A. 
Likholobov et al., React.Kin.Cat*Lett., v. 54, 2 (1995) 381-411), a hmchho, CH6yHHT, 
KBY h pa3JiHHHbie ko Mno3 htm Ha hx ochobc B Ta6jinue 1 npe^craBjieHbi (J)H3Hko- 
xHMHHecKne xapaicrepHCTHKH p^a yrjiefi. CBeAeHHbie b Ta6mmy AaHHbie 
CBHAeTejibCTByiOT, hto BbirueynoM^HyTbie yraepoAHbie MaTepnajibi no Ha6opy TaKHX 
napaMerpoB KaK V Me3 c/V£ h K pe3KO OTJinnaiOTCfl ot o6biHHO npHMeHaeMbix jinx 
nojiyneHH)? KaTaji H3 aTO p o b thapoohhctkh Tepe<})TajieBOH KHCJioTbi TpaAHUHOHHbix 

aKTHBHblX yrjieii, npHTOTOBJieHHblX H3 paCTHTejIbHblX, >KHBOTHbIX hjih MHHepajibHbix 
HCTOHHHKOB, npeAnOHTHTeJIbHO KOKOCOBblX aKTHBHblX yrjieH, KOTOpbie HCnOJlb3yK)TC5I 

jinx npHroTOBJi6HH5i TpaAHijHOHHbix KaTajiH3aTopoB rHApooHHCTKH TepecfnrajieBOH 

KHCJIOTbL 

Mbi TaioKe HaiujiH, hto, ecjin b nopax TaKnx yrjiepoAHbix MaTepnajiOB 
peajiH30BaTb pacnpeAejieHne nacTHu MeTajuia (MerajuiOB) no o6i>eMy rpaHyjibi HOCHTejm 
Tax, hto MaKCHMyM (MaKCHMyMbi) pacnpeAejieHH^ 6yAeT HaxoAHTbcn Ha paccTOMHHH ot 
BHeniHen noBepxHocra rpaHyjibi, cooTBeTCTByiomeM 1-30% ee paAnyca, to TaKOH 
KaTajiH3aTop oGjiaAaeT noBbinieHHbiM cpoKOM cjiy>K6bi npn MHoroKpaTHOM 
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Hcno/Tb30BaHHM Oco6chho 3tot 3(J)(J)eKT npoaBjuieTCfl npn ncnojib30BaHHH b KanecTBe 
MerajuiOB VIII rpynnbi najijiaAHH h pyreHH*. KpoMe toto. coBMecTHoe npHcyrcTBwe b 
KaTajiH3aTope nanjiamw h pyTeHHH npnBOAHT k 3(})<J)eKTy ciiHeprH3Ma, He a/UHTHBHOro 
pocra aKTHBHOCTH KaTajiH3aTopa, oco6eHHo b tom cjiynae, ecjiH MancHMyMbi 
pacnpcae.neHHa Hacrau 3thx MeTajuiOB Haxojxnrcx b o6jiacTH, npHjierajomei* k BHeuiHefi 
noBepxHOCTM rpaHyji KaTajiH3aTopa. 

Mbi Haiiijin TaioKe, hto npH TaKOM pacnpeflejieHHH nacTHU najijiajum m pyTeHmi b 
rpaHyjie Me3onopncToro yrjiepoflHoro MaTepnajia bo3mo^kho 3aweHHTb nacrrb najuiaAiia 
Ha pyTeHHH, hto npHBOAHT He TOJibKO k 6ojiee hh3koh ctohmocth KaTajni3aTopa 
(nocKOJibKy pyreHHH 3HaHHTejibHO Aemesjie najijiafliia), ho h k H3MeHeHHK> 

COOTHOmCHH^ KOHLieHTpaUHH n-TOJiyHJIOBOH H 6eH30HHOH KHCJIOT, KOTOpbie HBJIHIOTCfl 

npoAyicraMH npeBpameHira n-Kap6oKCH6eH3ajibfleraAa, b cropoHy nocjie^HeH, hto 
6jiaronpHHTCTByer aocth^cchhio 6ojiee BbicoKoro KanecTBa nojiynaeMOH KpHcrraji- 
jiHHecKoii TepecJrrajieBOH khcjiotm. 

JJjw nojiyneHna BbimeynoMHHyTbix KaTajiH3aTopoB, to ecrb KaTajiH3aTopoB, 
coflep^Kamnx moho - hjih GHMerajijiHHecKHe Hacraijbi najiJiajutH h pyreHHH, HaHeceHHbie 
Ha noBepxHocTb ynnepojxHbix HOCHrejiefi, mo^kho Hcnojib30BaTb xopomo H3B ecrHbie b 
jiHTepaType MeTOflbi, TaKHe KaK nponHTKa hochtcjlh pacrBopaMH pa3JiHHHbrx cojiefi 
najuia^H^ h pyTemiH. OzmaKO, KaK 6biJio HafifleHO, jiyniuwe KaTajiH3aTopbi nojiynaioTCfl, 
ecjiH HcnoJib30BaTb mctoa HanbijieHna khcjiwx pacTBopoB cojieH najijiaflHs h pyTeHna Ha 
no/jxoAflmHH yrjiepoAHbiii HOCHTejib c nocjie^yiomeH o6pa6oTKofi HaHeceHHbix 
npeAiuecTBeHHHKOB Merajuia BO,aopo,aoM. 

npHBe^eHHbie HH^ce npHMepbi 1-35 xapaKTepH3yK)T KaTajiHTHnecKHe 
KOMno3HUHH h cnoco6bi hx nojiyneHMH. H3 hhx npHMepbi 7, 30-34 #aHbi jxnn cpaBHeHHH, 
a npHMepbi 8 h 35 npHBezjeHbi b KanecTBe npoTOTnna. IlpHMepbi 36-39 onHCbiBatOT 
Hcnojib3yeMbie cnoco6bi ohhctkh TepecfrrajieBoii KHCJiOTbi. AHanHTHHecKne pe3yjibTaTbi 
no xapaicrepy pacnpeziejieHHfl MeTanjiHHecKHx Hacrau BHyTpH rpaHyjibi HocHTejia h 
KanecTBy TepecJrrajieBOH KHCJiOTbi, ohhiuchhoh c Hcno;ib30BaHHeM npe/yiaraeMbix 
KaTajiHTHHecKHx KOMno3HUHH, npeacTaBJieHbi b Ta6jiHuax 2-6. 

flpuAtep 1 
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B uHjiHuapHHecKHH BpamaeMbifi peaicrop 3arpy>KaK)T 50 r ynnepoaHoro 
HOCHTejia siapKH Sibunit 1 (/jaHHbie o ero <})H3HKO-XHMHHecKHx h TeKcrypHbix CBoficrBax 
npMBe^eHbi b Taojume 1). 3aecb h b cjieayiomHx npHMepax HocHTejib npeflBapirrejibHO 
OHiimaiOT ot nbijin KHnaHeHneM b ^HCTHjuiHpoBaHHofi boac 3aTeM Bbirpy>KaK)T Ha chto 
c pa3MepoM AHeHKii 1 mm, npoMbiBaiOT OTCTHjuiHpoBaHHOH BO/jOH h cyujaT npn 120°C 
no nocTOiiHHoro seca. BoflHbie pacTBopbi Na 2 C0 3 (0.364 MOJib/ji; 13 mji) m H 2 PdCL» 
(0.182 MOJib/ji; 13 mji) c oflHHaKOBOH o6beMHOH CKopocTbio (2.5 mji/mhh) B MOJWpHOM 
cooTHomeHHH Na 2 C03 : H 2 PdCl 4 =2:1 noaaiOT b (J)opcyHKy f w nojiyneHHyio CMecb 
pacnbuunoT b peaicrop. KaTajiraaTop Bbirpy^caiOT h cyuiaT non BaxyyMOM npH 75°C no 
nocro^HHoro Beca. riocjiejtyioinyio onepauHio BOCCTaHOBJieHHa npoBO^HT b Tpy6naTOM 
peaicrope b Tone Boaopoaa npH TeMnepaType 250°C b TeneHHe 2 nacoB. CtoDKaicrr 
TeMnepaTypy c 250°C no 40°C, npH 3tom npH 110°C BbrrecraiOT BOflopoA a30TOM. 
KaTajiH3aTop npoMbreaiOT ^HCTHjijiHpoBaHHOH boaoh no OTcyrcTB rh peaxuHH c AgN03 
Ha hohm xjiopa b npoMbiBHbix Bo^ax h cyuiaT non BaicyyMOM npn 75°C no nocro^HHoro 
Beca. rioJiynaiOT xarajiH3aTop Pd/Sib. 1 c co#ep>KaHneM najuiaAHH 0.5 Mac. %. 

3jieicrpoHHoe MHxpo30HAHpOBaHHe rpaHyji xaTajra3ajopa npoBo^rr 
CKaHHpoBaHHeM cpesa rpaHyji no AHaMCTpy Ha MHKpoaHajiH3aTope MAP-3 30haom 
AHaMeTpoM 1-2 mkm npH ycKop^jomeM HanpaaceHHH 20 kB h *roxe 20-30 hA. B 
KanecTBe xapaicrepHCTHKH pacnpeAejieHH* aKTHBHoro KOMnoHeHTa no 3epny 
KaTajiH3aTopa Hcnojib3yK)T napaMeTp A, xapaxTepH3yiomHH TOJimHHy axTHBHoro cjioa 
MeTajuia b mkm Ha 1/2 BbicoTbi nnxa. 

^aHHbie no pacnpe/jejieHHK) nacTHu najuia^HH h pyreuviH b xaTajiH3aTopax, 
npHroTOBjieHHbix b cooTBeTCTBHH c npHBe/jeHHbiMH b HacTOflineM naTeHTe npHMepaMH, 
npeziCTaBjieHbi b Ta6jiHue 2. 

TlptiMep 2 

KaTajiH3aTop totob^t Rax b npHMepe 1, ho bmccto boahoto pacTBopa H 2 PdCl4 
Hcnojib3yiOT RuOHCb (0.191 MOJib/ji; 13 mji), a xoHueHTpauHfl pacTBopa Na 2 C03 (13 
mji) cooTBeTCTByeT 0.382 MOJib/ji; Na 2 C03 : H 2 PdCl 4 =2:1. nojiynaioT xaTajiH3aTop 
Ru/Sib.l c coflep>KaHHeM pyTeHH* 0.5 Mac. %. 
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TlpxiMep 3 

KaTajiH3aTop roTOB5rr coBMecTHbiM HaHeceHHeM Ru n Pd c ncno~ib30BaHHeM b 
KanecTBe npej^mecTBeHHHKOB MeTajuioB boahmx pacTBopoB RuOHCK h H 2 PdCU, 
cooTBeTCTBeHHO. Ujix 3Toro b UHjiHHjipHHecKHH BpamaeMbifi peaicrop 3arpy>KaK)T 50 r 
ymepoAHoro Hocirreji* MapKH Sibunit 1. 13 mji boahoto pacTsopa Na 2 C03 (0.371 
MOJib/ji) h 13 mji H 2 PdCl4 (0.109 MOJib/ji)+RuOHCl3 (0.076 MOJib/ji) c OAHHaKOBon 

o6l>eMHOH CKOpOCTbK) (2.5 MJl/MHH) B MOJlBpHOM COOTHOIlieHHH Na 2 CC>3 : (Ru + Pd) 

~2:1 no^aiOT b 4>opcyHKy h nojiyneHHyio CMecb pacnbijunoT b peaicrop. KaTajiH3aTop 
Bbirpy^caiox h cymaT noA BaKyyMOM npn 70 °C ao nocnwiHHoro Beca. nocjieAyiomne 
onepaijHH BOCCTaHOBjierotH, npoMbiBKH h cyniKH aHajiorHHHbi npHMepy 1. nojiynaiOT 
KaTajiH3aTop (Ru-Pd)/Sib. 1 c coAep^caHHeM pyreHH^ 0.2 Mac. % h najuiaAH* 0.3 Mac. %. 

UpuMep 4 

B hh jihhap hhcckhh BpamaeMbifi peaicrop 3arpyacaioT 50 r yrjiepoAHoro 
HOCHTena MapKH Sibunit 1. 26 mji a30THOKHCJioro BOAHoro pacTBopa Pd(NOa)2 (0.091 
moWji) c KomjeHTpauHefi cbo6oahoh HNO3, paBHofi 170r/ji, noAaiOT b <J)opcyHKy h 
nojiyneHHyio CMecb pacnbijuwoT co CKopocrrbio 5 mji/mhh b peaicrop. 06pa3eu 
noMemaiOT b Tpy6HaTbm peaicrop h cymaT b Tone B03Ayxa npH noBbimeHnw 
TeMnepaTypbi b TeneHne 1 naca ao 120°C h BbiAep^cHBaiOT npH 3toh TeMnepaType eme 2 
naca. 3aTeM B03Ayx 3aMeH*K)T Ha a30T h noBbimaiOT TeMnepaTypy ao 250°C (npn 3toh 
TeMnepaType npOTeKaeT pa3Jio)KeHHe Pd(NC>3) 2 ao OKCHAa najiJiaAna). B 3thx ycjiOBH^x 
o6pa3eu BbiAep>KHBaK>T 3 naca, 3aTeM oxjia>KAaK)T ao 150°C. /Jajiee npn stoh 
TeMnepaType a30T 3aMemaK>T Ha boaopoa h BOCCTaHaBjiHBaiOT k aTaji H3 aTO p 1 nac npn 
150°C c nocjieAywiAHM noA^eMOM TeMnepaTypbi ao 250°C h BbiAep>KKOH npn 3toh 
TeMnepaType 2 naca. CHH^caiOT TeMnepaTypy c 250°C ao 40°C, npn 3tom npn 110°C 
BbiTecH^ioT boaopoa a30TOM. llojiyHaiOT KaTaji H3 aTO p Pd/Sib.l c coAep>KaHHeM 
najuiaAM^i 0.5 Mac. %. npnroTOBjieHHbiH TaKHM cnoco6oM KaTaji H3 aTO p ncnojib3yiOT b 
npnMepax 24, 25 npn CHHTese GHMerajuiHHecKHx KaTajiM3aTopoB. 

ripujvtep 5 
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KaTajiH3aTop fotobjtt KaK b npHMepe 4, ho bmccto a30THOKHCjioro boahoto 
pacTBopa Pd(N03>2 Hcnojib3yK)T 26 mji a30THOKHCJioro boahoto pacTBopa RuNO(N03)3 l 
(0.091 MO/ib/ji) c KOHueHTpauHefi cbo6oahoh HN0 3 , paBHOH 170r/n. nojiynaioT 
KaTajiH3aTop Ru/Sib.l c coAep>KaHHeM pyTeHHH 0.5 Mac. %. 

TJpwxtep 6 

KaTajiH3aTop totob5it coBMecTHbiM HaHeceHHeM Ru h Pd c Hcnojib30BaHneM b 
KanecTBe npe^mecTBeHHHKOB MCTajuiOB boahbix a30THOKHCJibix pacTsopoB 
RuNO(NOa)3 h Pd(N03)?, cooTBeTCTBeHHO. Jiflsi 3Toro b uHjiHHApHHecKHH BpamaeMbiH 
peaicrop 3arpy^caKrr 50 r yrjiepo^Horo hochtcjm MapKH Sibunit 1. 26 mji a30THOKHCJioro 
BOOToro pacTBopa RuNO(N0 3 ) 3 (0.038 mojib/ji) + Pd(N0 3 )2 (0.054 mojib/ji) c 
KOHueHTpauHeii cbo6oahoh HN0 3 , paBHofi 170 r/ji 3 noAaiOT b 4>opcyHKy h pacnBijmiOT 
co CKopocTbio 5 mji/mhh b peaicrop. nocjieAyiou^He onepaijHH cyuiKH, npoicajiKH h 
BOccrraHOBjieHH5i aHajioranHbi npHMepy 4. IIojiynaiOT KaTajin3 aTO p (Ru-Pd)/Sib. 1 c 
coaep^KaHHeM pyreHHH 0.2 Mac. % h najuiaAHH 0.3 Mac. %. 

IJpuMep 7 (cpaeuumejibHhiu) 

KaTajiH3aTop totobjit KaK b npHMepe 4, ho bmccto yrnepOAHoro hochtcjim MapKH 
Sibunit 1 HcnojiB3yK>T kokocobuh yrojib CG-5. FIoJiynaiOT KaTajiH3aTOp Pd/CG-5 c 
coflep^caHHeM najmaAHfl 0.5 Mac. %. 

UpuMep 8 (npomomun) 

KaTajiH3aTop totob^t KaK b npHMepe 3, ho bmccto yraepoAHoro hochtcjia MapKH 
Sibunit 1 Hcnojib3yK>T kokocobwh yrojib CG-5. nojiynaiOT KaTajiroaTop (Ru-Pd)/CG-5 c 
coziep^KaHHeM pyreHHM 0.2 Mac. % m najuiaAH* 0.3 Mac. %. 

UpuMep 9 

KaTajiH3aTop totob^t KaK b npHMepe 3, ho b (})opcyHKy noAarcnr 13 mji boahoto 
pacTBopa Na 2 C0 3 (0.366 MOJib/ji) h 13 mji H 2 PdCl 4 (0. 145 moWji)+RuOHC1 3 (0.038 



1 RuNO(N0 3 )3 roTOBHT ynapHBaHHeM ao CHponoo6pa3Horo coctohhk^ BO/iHoro RuOHCl 3 , pacTBopeHweM 
ocraTKa b KOHuempHpoBaHHOH HN0 3 , c nocjieflyiomHM ynapHBaiweM pacTBopa no CHponoo6pa3Horo 

COCTOflHHfl, 3aTeM AOGaBJUHOT KOHUCHTpHpOB3HHyK) HNO3 H BHOBt ynapHBOlOT. OCTaTOK paCTBOpHK)T B 
BOJXQ JXO HeoGxOAHMOH KOHUeHTpaUHH Ru. 
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MOjib/n); Na 2 C0 3 : (Ru + Pd) =2:1. nojiynaiOT KaTajnnaTop (Ru-Pd)/Sib. 1 c 
coaep>KaHHeM pyrcHHa 0. 1 Mac. % h najijia^H^ 0.4 Mac. %. 

Tlptmep 10 

KaTajiH3aTop totobht KaK b npHMepe 3, ho b $opcyHKy no^aiOT 13 mji bohhoto 
pacrBopa Na 2 C0 3 (0.376 moWji) m 13 mji H 2 PdCl 4 (0.073 moWji)+RuOHC1 3 (0.115 
MOJib/ji); Na 2 C0 3 : (Ru + Pd) = 2:l. riojiynaiOT k aTaji H3 aTO p (Ru-Pd)/Sib. 1 c co^ep^ca- 
HHeM pyTeHHH 0.3 Mac. % h najuia^HH 0.2 Mac. %. 

Tlpimep 11 

KaTajra3aTop totobot KaK b npHMepe 6, ho b (f)opcyHKy noaaiOT 26 mji 
a30THOKHCJioro Bojmoro pacraopa RuNO(N0 3 ) 3 (0.019 moWji) + Pd(N0 3 >2 (0.073 
moWji) c KOHueHrpaipieH cbo6oahoh HN0 3 , paBHofi 170 r/ji. riojiynaiOT KaTajiroaTop 
(Ru-Pd)/Sib. 1 c coaepHcaHneM pyreHHfl 0.1 Mac. % h najuiaflH* 0.4 Mac. %. 

IlptiMep 12 

KaTanH3aTop roTOB>rr KaK b npHMepe 6, ho b (})opcyHKy noaaioT 26 mji 
a30THOKHCJioro BOflHoro pacTBopa RuNO(N0 3 ) 3 (0.057 MOJib/ji) +. Pd(N0 3 ) 2 (0.036 
MOJib/ji) c KOHueHTpauHeii cbo6oahoh HN0 3 , paBHofi 170 r/ji. nojiynaiOT KaTajiH3 aTop 
(Ru-Pd)/Sib.l c coaep^caHHeM pyreHHH 0.3 Mac. % h najuia^H^ 0.2 Mac. %. 

IJpuMep 13 

KaTajin3aTop totob^t KaK b npHMepe 5, ho Hcnojib3yK)T 26 mji a30THOKHCJioro 
BOflHoro pacTBopa RuNO(N0 3 ) 3 (0.038 mojib/ji) c KOHueHTpauneH cboGoahoh HN0 3 , 
paBHOH 53 r/ji. nojiynaiOT KaTajiH3aTop Ru/Sib.l c co/iep>KaHHeM pyTeHna 0.2 Mac. %. 
npuroTOBjieHHbiH TaKHM cnoco6oM KaTajiH3aTop HcnoJib3yK)T b npHMepe 18 npn 
CHHTe3e 6HMeTajiJiHMecKHX KaTajiH3aTopoB. 

IJpuMep 14 

KaTajiH3aTop totobht KaK b npHMepe 13, ho HcnoJib3y*OT 26 mji a30THOKHCJioro 
BOOToro pacTBopa RuNO(N0 3 ) 3 (0.038 MOJib/ji) c KOHueHTpauneH cbo6oahoh HN0 3 , 
paBHOH 170 r/ji. riojiynaiOT KaTaji H3 aTO p Ru/Sib.l c coziep^caHHeM pyTeHH^ 0.2 Mac. %. 
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npHroTOBjieHHbifi TaxHM cnoco6oM KaTajiH3aTop Hcnojib3yK)T b npMMepe 19 npn 
CHHTe3e GuMeTajuiHHecKHx KaTajiH3aTopoB. 

TJpu.Mep 15 

KaTajiM3aTop roTOB*T KaK b npuMepe 4, ho Hcnojib3yK)T 26 mji a30THOKHCJioro 
BOAHoro pacrrBopa Pd(N0 3 )2 (0.054 Mojib/ji) c KOHueHTpauweH cbo6ojihoh HN0 3; 
paBHOH 53 r/ji. nojiynaiOT k aTaji H3 bto p Pd/Sib.l c coflep^amieM najuiazuia 0.3 Mac. %. 
npHroTOBjieHHbiH TaKMM cnoco6oM KaTajiH3aTop Hcnojib3yK)T b npHMepax 20, 22 npH 
CHHTe3e 6HMerajuniHecKHx KaTajiH3aTOpoB. 

IIpuMep 16 

KarajiH3aTop roTOBirr KaK b npHMepe 15, ho Hcnojib3yK)T 26 mji a30THOKHCjioro 
BOOToro pacrrBopa Pd(N03)2 (0.054 MOJib/ji) c KOHijeHTpauHeH cboGo^hoh HNO3, 
paBHofi 170 r/ji. nojiynaiOT KaTajiH3 aTo p Pd/Sib.l c coAep^caHHeM najuia^HM 0.3 Mac. %. 
IIpHroTOBJieHHbiH TaKHM cnoco6oM KaTajiH3aTOp Hcnojib3yK)T b npHMepe 21 npn 
cHHTe3e 6nMerajuiHHecKHx KaTajiH3 aTO p o b . 

JJpuMep 17 

KaTajiH3aTop totobht KaK b npHMepe 1, ho b (J)opcyHKy noaaioT c o^HHaKOBOH 
o6i>eMHOH CKopocTbio (2.5 mji/mhh) b moji^phom cooTHOtueHHH NaiCOa : H2PdCU = 2:1 
BOOTbie pacTBopw Na2C03 (0.218 MOJib/ji; 13 mji) h H2PdCU (0.109 MOJib/ji; 13 mji). 
riojiynaiOT KaTajin3aTop Pd/Sib.l c co^ep^KaHHeM najuiajjHa 0.3 Mac. %. IIpHro- 
TOBJieHHbiH TaKHM cnoco6oM KaTajiH3aTop Hcnojib3yiOT b npHMepe 23 npn CHHTe3e 

6HMeTajIJIHHeCKHX KaTaJIH3aTOpOB. 

Upujuep 18 

KaTajiH3aTop roTOBAT KaK b npHMepe 17, ho bmccto Sibunit 1 Hcnojib3yioT 
Ru/Sib.l H3 npHMepa 13. EIojiyMaiOT KaTajiH3aTop Pd/Ru/Sib.l c cozjep>KaHHeM pyTeHH^ 
0.2 Mac. % h najuiaziHfl 0.3 Mac. %. 

IJpuMep 19 
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Ka-rajiH3aTop totobot KaK b npHMepe 15, ho bmccto Sibunit 1 Hcnojib3yiOT 
Ru/Sib.l H3 npHMepa 14. nojiynaiOT KaTajiH3aTop c Pd/Ru/Sib.l co^ep^caHneM pyreHH* 
0.2 Mac. % h najuianHfl 0.3 Mac. %. 

IJptLuep 20. 

KaTajiH3aTop roTOBHT KaK b npHMepe 2, ho b ^opcyHKy noAanrr c oahhskoboh 
o6i>eMHOH CKopocTbK) (2.5 mji/mhh) b moji^phom cooTHouieHHH Na 2 CC>3 : RuOHCl 3 
= 2:1 BOAHbie pacTBopw Na 2 C0 3 (0.152 mojib/ji; 13 mji) h RuOHC1 3 (0.076 mojib/ji; 13 
mji), a BMecrro Sibunit 1 Hcnojn>3yiOT Pd/Sib.l m npHMepa 15. riojiynaiOT KaTajin3aTop c 
Ru/Pd/Sib. 1 coAep>KaHHeM pyreHHfl 0.2 Mac. % h najuiaAHH 0.3 Mac. %. 

UpiiMep 21 

KaTajra3aTOp roTOBjrr KaK b npHMepe 13, ho BMecro Sibunit 1 Hcnojib3yioT 
Pd/Sib.l H3 npHMepa 16. riojiynaiOT KaTajiH3 aTop c Ru/Pd/Sib.l coAep^KaraeM pyreHHfl 
0.2 Mac. % h naJiJiaAHH 0.3 Mac. %. 

TJpuMep 22 

KaTajiH3aTop roTOBjrr KaK b npHMepe 14, ho BMecro Sibunit 1 Hcnojib3yior 
Pd/Sib.l H3 npHMepa 15. ELoJiynaiOT KaTajiH3 aTop c Ru/Pd/Sib.l coAep^caHweM pyTeHHM 
0.2 Mac. % h najuiaAHH 0.3 Mac. %. 

ITpuwep 23 

KaTajiH3aTop totobht KaK b npHMepe 13, ho bmccto Sibunit 1 Hcnojib3yiOT 
Pd/Sib.l H3 npHMepa 17. riojiynaiOT KaTajiH3aTop c Ru/Pd/Sib.l coAep^caHHeM pyTeHH* 
0.2 Mac. % h najmaAHH 0.3 Mac. %. 

TIptiMep 24 

B uHjiHHApHnecKHH BpamaeMbin peaicrop 3arpy^caK)T 50 r Pd/Sib.l, 
npHroTOBJieHHoro b npHMepe 4. BoAHbifi pacTBop H2PtCl6 (0.0099 MOJib/ji; 26 mji) 
noAaioT b (})opcyHKy h pacnbijiaiOT co CKopocTbio 5 mji/mhh b peaicrop. nocjieAyromne 
onepauHH BoccTaHOBJieHHH, npoMbiBKH h cyiiiKH aHajiornHHbi npHMepy 1. nojiynaior 
KaTajiH3aTop Pt/Pd/Sib.l c coAep^aHneM njiaraHbi 0.1 Mac. % h najuiaAHfl 0.5 Mac. %. 

TJpuMep 25 
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KaTajiM3aTop idtobjjt KaK b npHMepe 24, ho bmccto H 2 PtCl 6 Hcnojib3yiOT 
BOOTbiH pacrBOp RhCl 3 (0.019 MOJib/ji; 26 mji). nojiynaiOT KaTajiH3aTop Rh/Pd/Sib.l c 
coAep^amieM pojwx 0. 1 Mac. % m muinajxun 0.5 Mac, %. 

IJpiLMepbj 26-27 

KaTajiM3aTopbi totobht KaK b npHMepe 4, ho KOHueHTpauH* cbo6oahoh HN0 3 
cocrraBjiHCT 37 r/ji (npHMep 26) h 147 r/ji (npHMep 27). nojiynaicrr KaTajiroaTopbi 
Ru/Sib. 1 c coAep^aHHeM najuiaAH^ 0.5 Mac. %. 

IIpuMep 28 

KaTajttoaTop roTOBAT KaK b npHMepe 1, hob (})opcyHKy noAaiOT 13 mji boahoid 
pacrBopa Na 2 C0 3 (0.727 mojib/ji) h 13 mji H 2 PdCl 4 (0.363 mojib/ji); Na 2 C0 3 : Pd = 2:1. 
riojiynaiOT KaTajncaTop Pd/Sib.l c coAep^caHHeM najuiaAHH 1 .0 Mac. %. 

IJpwuep 29 

KaTajiH3a*rop fotobjit KaK b npHMepe 1, ho b (JiopcyHKy noAaiOT 13 mji boahoto 
pacTBOpa Na 2 C0 3 (1.453 mojib/ji) h 13 mji H 2 PdCl 4 (0.727 mojib/ji); Na 2 C0 3 : Pd = 2:1. 
IlojiyHaiOT KaTajnoaTop Pd/Sib.l c coAep^caHHeM najmaAH* 2.0 Mac. %. 

IJpuMep 30 (cpaemimejibHbiu) 

KaTajiH3aTop roTOB^T KaK b npHMepe 4, ho bmccto yraepOAHoro hochtcjisi MapKH 
Sibunit 1 ncnojib3yiOT aKTHBHbiH yrojib AP-B. riojiynaiOT KaTaji H3 aTO p Pd/AP-B c 
coAep^caHHeM najuiaAH^ 0.5 Mac. %. 

IIpuMep 31 (cpaenumenbHbiu) 

KaTajiH3aTop totob^t KaK b npHMepe 4, ho bmccto ynnepoAHoro hochtcjia MapKH 
Sibunit 1 Hcnojib3yiOT aKTHBHbiH yrojib L-2702. nojiynaioT k aTaji H3 aTO p Pd/ L-2702 c 
coAep^KaHHeM najuiaAHfl 0.5 Mac. %. 

IJpuAtep 32 (cpaenumenhnbiii) 

KaTajiH3aTop totob^t KaK b npHMepe 4, ho bmccto ymepoAHoro hochtcjia MapKH 
Sibunit 1 Hcnojib3ytOT aKTHBHbiH yrojib FB-4. noJiynaioT k aTa ji H3 aTO p Pd/FB-4 c 
coAep^caHneM najuiaAH* 0.5 Mac. %. 
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Tlpimep 33 (cpaenumejibubm) 

KaTajiH3aTop roTOB*rr KaK b npHMepe 1, ho BMecro yrjiepoAHoro HOCHTena Mapxn 
Sibunit 1 Hcnojib3VKyr ymepoAHbiM MaTepnaji KBY-l. nojiynaiOT KaTa/iH3aTOp Pd/KBV- 
1 c C0Aep>KaHMeM najuiaAna 0.5 Mac. %. 

TlpiiMep 34 (cpaeHumejibnbtu) 

KaTajiM3aTop roTOBHT KaK b npHMepe 1, ho bmccto yrjiepoAHoro hochtcjih Mapxn 
Sibunit 1 Hcnojib3yK)T KOKOCOBbifi yrojib CG-5. nojiynaiOT KaTajiH3aTop Pd/CG-5 c 
coaep^caHHeM najuiaAHa 0.5 Mac. %. 

TIpuMep 35 (npoTOTHn) 

KaTajrn3aTop rcrroBHT coBMecrHbiM HaHeceHHeM Pt h Pd c ncnojib30BaHHeM b 
KanecTBe npejmiecTBeHHHKOB MerajuioB BOAHbix pacrBopoB H 2 PtCle h H 2 PdCU, 
cooTBercTBeHHO. JSjw 3Toro b i^HjiHH^pHHecKHH BpamaeMbifi peaicrop 3arpy^caiOT 50 r 
KOKOcoBoro yraa CG-5. 13 mji BOAHoro pacTBopa Na 2 C0 3 (0.330 MOJib/ji) h 13 mji 
H 2 PdCl4 (0.145 MOJib/ji)+ H 2 PtCle (0.020 MOJib/ji) c OAHHaKOBoii o6*beMHOH CKopocrbio 
(2.5 mji/mhh) b MOJmpHOM cooTHOiueHHH Na 2 C03 : (Pt + Pd) = 2:1 noaaiOT b (J)opcyHKy h 
nojiyneHHyio CMecb pacnbumiOT b peaicrop. KaTajiH3aTop Bbirpy^caiOT h cymaT iioa 
BaKyyMOM npn 70 °C ao nocroaHHoro Beca. Ilocjie^yiomHe onepauHH BOCCTaHosjieHH*, 
npOMbiBKH h cyiiiKH aHajiorHHHbi npHMepy 1. rioJiynaiOT k aTaji H3 aTO p (Pt -Pd)/CG-5 c 
coAep^caHHeM njiaTHHbi 0. 1 Mac. % h najuiaAHfl 0.4 Mac. %. 

IJpuMep 36 

B crraKaH peaicropa (4561 Mini Parr Reactor) H3 Hep^caBeiomew crrajiH 3arpy>KaiOT 

150 MJI AHCTHJIJIHpOBaHHOH H 2 0 H 12.9 T HeOHHUjeHHOH Tepe<J>TaneBOH KHCJIOTbl, 

coAep^cameH 8000 m.a. n-Kap6oKCH6eH3ajibAerHAa h 126 m.a. n-TOjiyHjiOBOH KHCJiOTbi. 
^Kopb MetuajiKH nepeo6opyzjOBaH TaK, hto oh HMeeT bha ceTHaTOH kop3hhkh, 
npeAHa3HaMeHHofi zxjim noMemeHHH b Hee rpaHyji KaTajiH3aTopa. TpaHyjibi KaTajiH3aTopa, 
npHroTOBjieHHoro no npHMepy 1, b kojihhcctbc 0.170 r 3arpy>KaK)T Ha aho kop3hhkh. 
Kop3HHKy 3aKpenjmK)T Ha CTep>KeHb MeiuajiKH. Ilocjie 3Toro KpbiiuKy aBTOKjiaBa 
o^eBaioT Ha CTaKaH h nnoTHo 3aBHHHHBaiOT. Peaicrop noACoeAHHfliOT k cncTeMe. 

IlpOAyBaiOT CHCTeMy a30TOM, 3aTeM BOAOpOAOM, H aobozi^t ASBJieHHe BOAOpOAOM AO 14 
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a™. Ha naHejiH ynpaBjieHH* 3aAaiOT TeMnepaTypy 250°C h BKjiioHaiOT HarpeB nenn. 
IlpH AOCTH^ceHHH b peaicrope 3a,aaHHOH TeMnepaTypbi BKjiiOHaiOT nepeMeuiHBafoiuee 
ycrrpoHCTBO, o6opyAOBaHHoe MarHHTHbiM npHBOAOM (cKopocTb BpameHH* ~240 
oo./mhh). BpeM* BKJiKJMeHM^ nepeMeuiHBaHHH cmiTaiOT HanajioM onbua. 
npoAOJi^cHTejibHOCTb onbiTa cocTaBjiaeT 3 naca. PeaKmiOHHyto Maccy oxjia^atOT h 
npoAyBaiOT ycraHOBKy a3oroM. Ot Kp bi b aK)T peaicrop, OTCoeAHH^iOT KOp3HHKy c 
KaTajiH3aTopoM ot crep^H^ MemajiKH h H3BjieKaiOT KaTaji H3 aTo p . CoAep^KMMoe 
aBTOKjiaBa (cycneH3HK) Tepe(jyrajieBOH khcjiotw b BOAe) nepeHoorr Ha CTeKjLHHHbifi 

(J)HJIbTp, (JlHJIbTpyiOT, npOMblBaiOT AHCTHJIJIHpOBaHHOH BOAOH (50 MJl) H BblCyiHHBaiOT 

noA BaKyyMOM npn 75°C b TeneHHe 2 nacoB. C nojiyneHHoro nopouiKa TepecJrrajieBOH 
khcjiotm OTSHpaicrr npo6bi Ha aHajiro npHMecefi. 

CoAep^KaHHe n-icap6oKCH6eH3ajibAerHAa b ohhiachhoh TepecjyrajiesoH khcjiotc 
onpeAejMiOT c noMonjbio yHHBepcajibHoro nojiHporpat|)a OH- 105 BOJibTaMnepoMer- 
pHHecKHM MeroAOM b An<|)<f)epeHijHajibHOM pe^cHMe nojiflproauHH Ha pryTHo- 
rpac|)HTOBOM 3jieiapoAe no aHajiHTunecKOMy cnrHajiy c MaKCHMyMOM npH noTeHuwajie - 
L07 B, nponopijHOHajibHOMy- KOHuempaijHH n-icap6oKCH6eH3ajn>AerHAa b 
TepecJvrajieBofi khcjiotc 

KoHueHTpauHio n-TOJiyHjioBoii khcjiotbi b ohhiuchhoh TepecjyrajieBOH khcjiotc 
onpeAejmK)T mctoaom >khakocthoh xpoMaTorpac})HH BbicoKoro AaBjieHH* Ha 
>khakocthom xpoMaTorpac})e MHjiHxpoM-4. HaBecKy TepecjyrajieBOH khcjio™ 
pacrrBop^iOT b 0.3M NH4H2PO4 h aHajiH3HpyioT Ha KOJiOHKe 2x80 mm c HenoABH^HOH 
(})a30H - aHHOHOo6MeHHOH cmojioh Partisil, 10 SAX ( Watman). 

U,BeTHOCTb (npo3paHHocTb) OHHmeHHOH Tepe4)TajieB0H KHCJiOTbi onpeAejiaiOT 
npHMbiM H3MepeHHeM onTHnecKOH njiOTHOCTH BOAHO-mejiOHHbix pacTBopoB npH 340 H 
400 hm. JXnx 3Toro L5 r omhluchhoh TepecjyrajieBOH khcjio™ pacTBopaKrr b 10 mji 2 M 
pacTBopa KOH. PacTBop npeABapHTejibHO ueHTpH(J>yrHpyK)T b TeneHne 15 mhh npn 
CKopocTH BpameHHfl 3000 06. /mhh. OnTHnecKyK) njiOTHOCTb H3Mep*noT Ha 
cneKTpo(})OTOMeTpe (b HameM cjiynae - Specord M40) b KBapueBbix KfOBeTax tojhuhhoh 
10 mm OTHocHTejibHO 2 M pacTBopa KOH npn 340 h 400 hm. 
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AHajiHTusecKHe aaHHbie no KanecTBy TepecjrrajieBOH khcjiotw, onumeHHOH 3thm 
cnoco6oM Ha KaTajiH3aTopax, npHroTOBjieHHbix b cootbctctbhh c npHBeaeHHbiMH Bbiine 
npuMepaMM, npezurraBjieHbi b Ta6jiHue 3. 

flpu.xtep 37 

Cnoco6 ohhctkh Tepe(J)TajieBOH KHCJiOTbi aHajionineH npHMepy 35, c tcm 
OTJiHHHeM, hto b Kop3HHKy 3arpy»caK)T 0.340 r KaTajiM3aTopa. Flpn 3tom KaTajiH3aTop 
nocjie onbrra (mnoia) HenocpeACTBeHHo b Kop3HHKe npOMbiBaKyr AHCTHJuinpoBaHHOH 

BOflOH H HCnOJIb3yK)T B CJieAyiOmeM UHKJIC ripOflOJI>KHTeJIbHOCTb HCnblTaHHH oziHoro 

o6pa3ua cocTaBjmeT ot nerbipex jio iimth uhkjiob. 

AHajiHTHHecKHe aaHHbie no KanecTBy TepecJyrajieBOH khcjiotm, OHHmeHHOH 3thm 
cnoco6oM Ha KaTajnuaTopax, npHroTOBjieHHbix b cootbctctbhh c npHBefleHHJbiMH Bbime 
npHMCp aMH, npeflcraBjieHbi b Ta6jinije 4. 

IlpuMep 38 

Cnoco6 ohhctkh Tepe(J)TajieBOH khcjiotw aHajioraneH npHMepy 36, c tcm 
OTJiHHHeM, hto OHHCTKy ocyufecTBjiflioT Ha KaTajiH3aTopax, npHroTOBjieHHbix no 
npHMepaM 3 h 34, npn noBbimeHHOM HanajibHOM co^ep^caHHH n-icap6oKCH6eH- 
3ajibflerHfla, paBHOM 30 000 m.r. 

AHajiHTHnecKHe ^aHHbie no KanecTBy TepecjrrajieBOH khcjiotm, onnmeHHOH 3thm 
cnoco6oM ? npe^cTaBjieHbi b Ta6jiHije 5. 

TIpiiMep 39 

B craicaH H3 Hep^caBeK>mefi CTajiH eMKocTbio 750 mji (pacTBopnTejib) 3arpy^caiOT 

500 MJI ^HCTHJIJIHpOBaHHOH H 2 0 H 25 r HeOHHLUeHHOH Tepe(})TaJieBOH KHCJiOTbi, 

co^ep^cameH 3552 m.a. n-Kap6oKCH6eH3anbflerHAa h 126 m.jx. n-TOJiyHjiOBOH KHCJiOTbi. 
Ilocjie 3Toro KpbiiiiKy aBTOKjiaBa o^eBaiOT Ha cTaKaH h ojiotho 3aBHHHHBaiOT. Ha cency 
peaicropa, npcacrraBjifliomero co6ofi Tpy6xy H3 Hep>KaBeiomeH CTajiH c BHyrpeHHHM 

AHaMCTpOM 10 MM CO CJlHBHbIM OTBepCTHCM Ha BblCOTe 110 MM OT HH^CHefi CCTKH, 

3acbinaiOT 2.0 r KaTajiH3aTopa, npHroTOBJieHHoro no npHMepy 1, h 3aKpenjiHK)T CBepxy 
BTopofi ceTKofi. rioflcoeziHHflKyr peaicrop k pacTBopHTejiK). CjiHBHoe OTBepcTHe peaicropa 
nepe3 TepMOCTaTHpyeMbiH cTajibHofi Kannjump repMeranHO coejiHHiJioT c 
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KpHCTajiJiH3aTopo\i, npeAcrraBjifliomeM co6oh aBTOKjiaB H3 Hep>KaBeK)meH era™ 
eMKOCTbK) 750 mji. PacTBopHTejib, peaicrop h KpHCTajijiH3aTop pa3MemeHbi b 
oGorpeBaeMOM TepMOcrraTe. ripoAyBaioT CHcreMy a3OT0M, 3aTeM boaopoaom c 
6ap6oTa^KeM H 2 Hepe3 BOAHyK) cycneH3HK) TepecJyrajieBon khcjiotm b pacTBopirrejie, h 
AOboaht .aaBjieHHe boaopoaom jxo 10 aTM. Ha naHejiH ynpaBjieHMa 3aAaK)T TeMnepaTypy 
250°C h BKjiioHaiOT HarpeB TepMOcrraTa. IlpH ycTaHOBjieHMM b chctcmc 3anaHHofi 
TeMnepaTypbi c noMombio peryjurropa noTOKa ra3a b pacTBopHTejib c nocTOHHHofi 

06^eMH0H CKOpOCTbK) nO^aiOT BOAOpOfl. IIOCTOaHCTBO flaBJieHHH B CHCTeMe 

no,zmep^cMBaK)T peryjurropoM AaBjieHHH m ao ce6x", pacnojio^ceHHbiM Ha BbixoAe id 
KpHCTajuiH3aTopa. Flo Mepe nocTynjieHHJi ra3 BbrrecHaer pacTBop Tepe(J)TajieBOH 

KHCJIOTbl H3 paCTBOpHTejW B peaKTOp, npH 3T0M paCTBOp Tepe4>TaJieBOH KHCJIOTbl c 

nocTO^HHOH CKopocrbio npoAaBjiHBaerca nepe3 cjioh KaTajiH3aTopa CHH3y BBepx h 
cjiHBaeTC^ nepe3 cjiHBHoe OTBepcrHe b KpHcrajuiH3aTop. IlpoAOJi^cHTejn>HOCTb 
«nepeAaBJiHBaHHH» pacrBopa nepe3 peaicrop cocTaBjmer 8 nacoB. PeaiajHOHHyio Maccy 
oxjiaacAaKrr h npoAysaiOT ycTaHOBKy a30TOM. CoAepaoiMoe KpHCTajijin3aTopa 
(cycneH3Hio TepecfrrajieBOH KJic^OTbi b boa©) nepeHOCHT Ha CTeiaiHHHbiH (J)HjibTp, 

4>HJIbTpyK)T, npOMblBaiOT AHCTHJIJIHpOBaHHOH BOAOH (100 MJl) H BblCyUIHBaiOT nOA 

BaKyyMOM npH 75°C b TeneHHe 2 nacoB. C nojiyneHHoro nopomica TepetJrrajieBOH 
KHCJioTbi OT6HpaK)T npo6bi Ha aHajiH3 npHMecefi. 

AHajiHTHnecKHe AaHHbie no KanecTBy TepecjrrajieBOH KHCJioTbi, ohhiachhoh 3thm 
cnocoGoM Ha KaTajiH3aTopax, npuroTOBjieHHbix b co otb ctctb h h c npHBeAeHHbiMH Bbitue 
npHMepaMH, npeAcraBJieHbi b Ta6jiHue 6. 

KaK bhaho H3 npHMepoB h Ta6jiHu, npeAJiaraeMoe H3o6peTeHHe no3BOJiaeT 
OHHmaTb TepecJrrajieByfo KHCJiOTy ao HH3Koro ocrraTOMHoro coAep^caHH^ n-Kap6oKCii- 
6eH3ajibAeraAa, hto no3BOJi5ieT npeAJiaraeiwoiviy cnoco6y ohhctkh HafrrH uinpoKoe 
npHMeHeHHe b xhmhhcckoh npoMbiuuieHHOCTH. 
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Ta6jiHqa 2. CbohctbcI KaTanM3aTopoB 



No 
npHMepa 


Mac. % 


PacnpefloneuHe MeTajuia no rpaHyjie, mkm 


AO R ii 




A 

Za rQ 


A X>A 


1 


0.5%Pd/Cn6.1 






LI - ID 


DO 


2 


0.5%Ru;Ch6.1 


1 R-45 


^7 






3 


(0.2%Ru-0.3%Pd)/CH6. 1 






1 Q ft ? 


IS 

JO 


4 


0.5%Pd/Cn6.1 








^07 


5 


0.5%Ru/Ch6.1 


220-384 


293 






6 


(0.2%Ru-0.3%Pd)/CH6. 1 


90-339 


240 r 


90-298 


749 


7 


0.5%Pd/CG-5 








41 


8 


(0.2%Ru-0.3%Pd)/CG-5 


12-48 


26 


9-42 


22 


10 


(0.3%Ru-0. 2%Pd)/CH6 . 1 






22-79 


44 


14 


0.2%Ru/Ch6.1 


pa3MBlT 


>475 






15 


0.3%Pd/CH6.1 






261-597 


371 


16 


0.3%Pd/CH6.1 






477-1530 


988 


17 


0.3%Pd/CH6.1 






17-123 


46 


18 


0.3%Pd/0.2%Ru/CH6. ^ 


34-716 


285 


pa3MbIT 


>5R0 


19 


0.3%Pd/0.2%Ru/Cn6. 1 


Tlfl^MT.TT 
VJ «o 1VLX>1 1 


/DO 


56-1 


1 ^4 

1 D^r 


20 


0.2%Ru/0.3%Pd/CH6. 1 




yd 


1 *fOy / 


7 11 
Zl I 


21 


0.2%Ru/0.3%Pd/Cn6. 1 




78A 
ZoO 


DLL- 1 JJJ 




22 


0.2%Ru/0.3%Pd/CH6. 1 


64-673 


396 






23 


0.2%Ru/0.3%Pd/CH6. 1 


159-430 


302 


17-239 


90 


26 


0.5%Pd/CH6.1 






51-232 


121 


30 


0.5%Pd/AP-E 






45-250 


128 


31 


0.5%Pd/L-2702 






58-287 


150 


32 


0.5%Pd/FB-4 






7-29 


17 


34 


0.5%Pd/CG-5 






6-40 


18 



> riapaMeip A xapaKTepHsyer Tonmimy aicraBHoro cjioh b mkm Ha 1/2 Bbico™ 



ronca pacrrpeziejieHH^ Merajma b npiinoBepxHocTHOM cnoe rpaHyra>i; 
2 > Ac P . - cpczmee apii(j)MeTH l iecKoe napaMerpa A. 
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Ta6jiHua 3. XapaKTepvi cthkh TOK, ohhiuchhoh no cnoco6y b cootbctctbhh 
npHMepoM 36 



No 
npHMepa 


CocTaB KaTa."iH3aTopa, 
Mac. % 


XapaicrepHCTHKH OHHineiiHOH TOK 


FIponycKaHHe m&noH- 

HblX paCTBOpOB, % 


Coflep^caHne 
npHMeceH, m.h. 


1 A A . . , . 

54U HM 


A A A » - 

4UU HM 


n-KbA 


n-TA 


1 


0.5%Pd/CH6.1 


yr>. d i 


OO O 1 


a 
9 


3620 


2 


0.5%Ru/Ch6.1 


O A C 1 

84.5 1 


O/C n 

yo.z/ 


O c 

25 


520 


3 


(0.2%Ru-0.3°/oPd)/CH6. 1 




AO yl 1 

y8.42 


12 


2620 


4 


0.5%Pd/CH6.1 


Q A C*7 

84.5 / 


O/C OiC 

96.86 


/ICC 

455 


729 


5 


0.5%Ru/Ch6.1 


/5. /8 


AT /I 

97.43 


O C 1 

851 


138 


6 


(0.2%Ru-0.3%Pd)/Cn6. 1 


OO 1 1 


OO /f7 

98.4/ 


345 


324 


7 


0.5%Pd/CG-5 


1 A 

oo. 14 


81 .65 


16 


760 


8 


(0.2%Ru-0.3%Pd)/CG-5 


on OA 

©y.yo 


OC CA 

95.50 


1 A 

10 


3696 


9 


(0. 1 %Ru-0.4%Pd)/CH6. 1 


y5. /y 


OO 1 c 

yy.i5 


A 

9 


2830 


10 


(0.3%Ru-0.2%Pd)/CH6. 1 




OO C/C 

98.56 


1 A 

10 


1640 


11 


(0. 1 %Ru-0.4%Pd)/CH6. 1 


91.98 


100.00 


A A 

340 


602 


12 


(0.3%Ru-0.2%Pd)/CH6. 1 


HA O O 

90.82 


100.00 


336 


394 


13 


0.2%Ru/Ch6.1 ^ 




AO 1 H 

98.16 


i ozr c 

1265 


79 


15 


0.3%Pd/CH6.1 


*7*7 AO 


AC A £ 

95.96 


O /I O 

842 


138 


16 


0.3%Pd7CH6.1 


lis. 11 


96.99 


*7 '"7 O 

112 


151 


18 


0.3%Pd/0.2%Ru/CH6. 1 


97.03 


c\c\ r\ 

99.70 


1402 


197 


19 


0.3%Pd/0.2%Ru/CH6. 1 


o a o 

93.08 


i A r\ aa 

100.00 


I3l 


914 


20 


0.2%Ru/0.3%Pd/CH6. 1 


O/C CI 

86.52 


AO £.1 

98.67 


446 


743 


21 


0 . 2%Ru/0 . 3%Pd/CH6 . 1 


/ /.DO 


AT C 1 

9/. 51 


973 


284 


23 


0.2%Ru/0.3%Pd/CH6. 1 


T7 OA 

/ /.80 


97.51 


1303 


201 


24 


0.1%Pt/0.5%Pd/CH6.1 




97.56 


OA A 

200 


689 


25 


0.1%Rh/0.5%Pd/CH6.1 


52.57 


96.30 


494 


176 


26 


0.5%Pd/CH6.1 


AO O O 

92.88 


97.17 


C/" 

56 


2251 


27 


0.5%Pd/CH6.1 


7J.UU 


oq on 


OJ 


5ooz 


28 


l%Pd/Cn6.1 


89.50 


94.23 


6 


6048 


29 


2%Pd/Cn6.1 


100.00 


100.00 


15 


5443 


30 


0.5%Pd/AP-B 


72.65 


94.28 


432 


235 


31 


0.5%Pd/L-2702 


56.28 


99.00 


676 


184 


32 


0.5%Pd/FB-4 


59.84 


92.57 


412 


230 


33 


0.5%Pd/KBy-l 


94.79 


94.44 


6 


1020 


34 


0.5%Pd/CG-5 


98.6 


100,00 


6 


559 
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XapaKTepHcriHKH OMHineimoM TOK 


N9 
npwMepa 


CocraB KaTaaH3aTopa, 
Mac. % 


FIponycKaHHe mejion- 
HblX pacTBopoB, % 


Co^epacaHHe 
npHMecefi, m.#. 






340 hm 


400 MM 


n-KBA 


n-TA 


35 


(0. l%Pt-0.4%Pd)/CG-5 


87.57 


98.41 


18 


1200 



Ta6jiHua 4. XapaKTepHCTHKH TOK, ohhih6hhom no cnoco6y b cooTBeTCTB h h c 
npHMepoM 37 



No 

1 IL/rllYl 


CocraB KaTajiH3aTopa, 

MClLr. / 0 


N° mucjia 


XapaKTepHCTHKH OHHLUeHHOH TOK 


FIponycKaHHe mejiow- 

HblX paCTBOpOB, % 


Coaep^caHHe 
npHMecefi, m.a. 


340 hm 


400 HM 


n-KBA 


n-TA 


1 
1 


v/. j /oru/ i 


i 
1 


96.52 


98.85 


6 


7249 






•> 


97.18 


99.52 


5 


6955 






X 


94.25 


98.35 


5 


4534 






A 


89.90 


95.92 


6 


2688 








88.55 


95.63 


4 


1058 




W.J /0XVU/V^J4U. 1 


1 
1 


89.86 


97.79 


24 


1067 






L 


88.39 


98.60 


23 


546 






X 


84.81 


100.00 


25 


269 






A 


80.46 


96.16 


23 


297 






D 


82.44 


97.12 


25 


199 




^u.z / oi\.u-u. j /oruy/v^iiu. l 


l 
1 


95.80 


99.17 


11 


1873 






-> 


96.64 


100.00 


10 


1528 






X 


97.50 


100.00 


9 


1218 






A 


89.19 


96.25 


14 


974 






5 


84.46 


94.30 


15 


907 


6 


(0.2%Ru-0.3%Pd)/CH6. 1 


1 


93.80 


99.08 


6 


1890 






2 


92.06 


97.08 


8 


1033 






3 


90.51 


97.42 


53 


949 






4 


88.76 


97.47 


85 


1117 






5 


82.00 


97.85 


206 


1 151 


7 


0.5%Pd/CG-5 


1 


98.11 


100.00 


5 


4402 






2 


97.74 


100.00 


7 


1381 






3 


94.78 


99.08 


12 


748 






4 


91.95 


99.22 


52 


882 


8 


(0.2%Ru-0.3%Pd)/CG-5 


1 


99.27 


100.00 


9 


5275 
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N9 
npHMepa 


CocTaB KaTajiH3a ropa, 
Mac. % 


N° HHKJia 


XapakTepHCTHKH OHHiuei-moH TOR" 


nponycKamie menon- 
HblX pacTBopoB, % 


CoflepacaHne 
npHMeccH, M.a. 


340 ii m 


400 HM 


n-KBA 


n-TA 






2 


99.30 


100.00 


40 


1613 






3 


96.53 


100.00 


34 


3142 






4 


91.38 


98.26 


60 


511 






5 


90.91 


99.46 


202 


442 


19 


0.3%Pd/0.2%Ru/CH6. 1 


1 


93.84 


99.18 


12 


7200 






2 


90.67 


97.65 


88 


6200 






3 


94.78 


100.00 


279 


756 






4 


83.80 


96.18 


366 


873 






5 


79.52 


95.06 


297 


672 


20 


0.2%Ru/0.3%Pd/CH6. 1 


1 


97.13 


100.00 


8 


1267 






2 


90.87 


100.00 


219 


571 






3 


82.48 


100.00 


865 


549 






4 


76.62 


100.00 


1213 


477 






5 


68.24 


96.39 


1312 


319 


23 


0.2%Ru/0.3%Pd/CH64~ 


1 


96.80 


100.00 


255 


899 






2 


83.89 


97.13 


405 


168 






3 


75.50 


94.09 


778 


124 






4 


70.48 


93.70 


814 


155 






5 


67.61 


94.70 


1003 


286 


26 


0.5%Pd/CH6.1 


1 


97.87 


100.00 


10 


2612 






2 


98.71 


100.00 


10 


2352 






3 


95.33 


100.00 


6 


361 






4 


92.26 


99.44 


72 


470 






5 


86.55 


97.88 


198 


655 


34 


0.5%Pd/CG-5 


1 


94,85 


96,84 


8 








2 


95,41 


100,00 


11 








3 


93,72 


98,87 


71 








4 


91,28 


97,72 


360 








5 


89,16 


97,24 


739 
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Ta6jinua 5. XapaKTepHCTHKH TOK, ommluchhoh no cnoco6y b cooTBercrrBHH 
npHMepoM 38 (npH HanajibHOM coAep^caHHH n-KEA 30 000 m.jx.) 









XapaKTepHCTHKH OHHLUeHHOH T<t>K 


N9 
npHMepa 


CocraB KaTa/iH3aTopa, 
Mac. % 


No 
UHKJia 


IlponycKaHHe menoHHbix 
pacTBopoB, % 


Co,nep}KaHHe 
n-KBA, M.fl. 








J4U MM 


HKJyj MM 




3 


(0.2%Ru-0.3%Pd)/CH6. 1 


1 




Q7 00 


10 






2 




7U, J J 


20 






3 


93 93 


97,46 


31 






4 


79,58 


93,73 


41 






5 


77,89 


93,46" 


156 


34 


0.5%Pd/CG-5 


1 


97,95 


98,54 


9 






2 


91,15 


97,67 


37 






3 


88,29 


97,68 


434 






4 


72,85 


97,52 


1607 






5 


41,71 


92,83 


3447 
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OopMyjia H3o6peTeHHH 



1 KaTajnrrHHecKaa KOMno3Huna j\nn ohhctkh Tepe<jyrajieBOH KiicjiOTbi, 
BKjiK)HaK)ma^ KpucTajuniTbi KaTa/iHTHHecKH aKTHBHoro najuiaAHH hjih najijiaana h, no 
KpaMHefi Mepe, oahoto Merajuia VEI rpynnbi IlepHOAHHecKOH Ta6jiHUbi 3jieMeHTOB, 
HaHeceHHbie Ha noBepxHOCTb yrjiepoflHoro MaTepnana, OTJinnaiOinaacfl TeM, hto b 
KanecTBe yniepoAHoro MaTepHajia Hcnojib3yK)T Me3onopncTbiH rpacJ)HTonojio6Hbrii 
MaTepHaji co cpenHHM pa3MepoM Meaonop b HHTepBajie ot 40 j\o 400 A, jxontvi Me3onop 
b o6meM o6*beMe nop He MeHee 0.5 m crreneHbK) rpac|)HTonoflo6H5i He MeHee 20%, b 
kotopom KpHCTajuiHTbi MeTajuiOB pacnpeAejieHbi b o6beMe rpaHyji yrjiepoAHoro 
MaTepnajia Taic, htoom m aKCHMy mm pacnpeAejiemw aKTHBHbix KOMiioHeHTo b 
HaxoflHJiHCb Ha paccTOOTHH ot BHeiuHefi noBepxHOCTH rpaHynbi, co otb ercray io meM 1- 
30% ee pa^Hyca. 

2. KaTajnrraHecKaH KOMno3HUHfl no n.l, oTjinnaiomaflCH TeM, hto OHa BKjnonaer 
KpHCTajuiHTbi najuiajaw h pomtx. 

3. KaTajmTHHecKaj! KOMno3HUH5i no n.l, OTjinnaiomaflCfl TeM, hto OHa BKjHOHaer 
KpHCTajuiHTbi naujiaAH^ h pyreHH^. 

4. KaTajiHTHHecKaa KOMno3HUH5i no n.l, OTJinnaiomaacH TeM, hto OHa BKjiK)Haer 
KpHCTajuiHTbi najuiaAH^ h njiaraHbi. 

5. KaTajniTHMecKa^ KOMno3HUHH no n.l, oTjinnaiomaflCfl TeM, hto o6mee 
conep^KaHHe MeTajuiOB lOMeHJieTCJ* b npe^ejiax ot 0.1 ao 3.0 Mac. %. 

6. KaTajiiiTHHecKa5i KOMno3HUH*i no n.l, OTjinHaiomaaca TeM, hto Becosoe 
OTHomeHHe najiJiaAH^ k npyrwM MeTajuiaM H3 m e hh orcx b npe,aejiax ot 0.1 ao 10.0. 

7. Cnoco6 npHroTOBjieHH^i KaTajiHTHHecKOH KOMno3HUHH jxnn ohhctkh 
Tepe(})TajieBOH KHCJiOTbi HaHeceHHeM KaTaji hthhcckh aKTHBHoro najiJiaAH5* hjih 
najuiaAHH h, no KpaHHen Mepe, OAHoro H3 MeTajuiOB VIII rpynnbi Ha noBepxHOCTb 
rpaHyji yrjiepoAHoro HOCHTejia, npn KOHTaicre yKa3aHHbix rpaHyji c boahmm pacrBopoM 
cojien najijia^H^ hjih cojien najuiaAna h, no KpaHHen Mepe, oahoto H3 MeTajuiOB VIII 
rpynnbi c nojiyneHHeM npeAmecTBeHHHKa "cojib MeTajuia - nopncTbiii ymepoA M , b 
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KoropoM npeamecTBeHHHK cyuuaT h o6pa6aTbiBaioT BOCcrraHOBHTejieM b KOJiHnecTBe, 
aocTa-roHHOM juw BoccraHOBjieHHjj noBepxHocTHbix cojiefi MerajijiOB no KpHCTajijiHTOB 
MerajijiOB, oTjiHnaiomHHca TeM, hto b KanecrBe yrjiepoaHoro Marepwajia HcnojibsyiOT 
MeaonopHCTbiH rpacJ)HTonoflo6HbiH MaTepnan co cpejjHHM paaMepoM Meaonop b 
HHTepBajie ot 40 no 400 A, flojieii Mesonop b o6me M oobewe nop H e Me H ee 0.5 h 
creneHbK) rpa<J>HTono/j,o6Ha He MeHee 20% c nojiyneHneM MerajuiHHecKoro hjih 
6nMeTajTjiHHecKoro KaTajiH3aTopa. 

8. Cnoco6 no n.7, OTjiHnaiomHHca TeM, hto yica3aHHyio KaTaji HTHnecKyio 

KOMn03HUHK) TOTOBST C HCnOJlb30BaHHeM OflHOrO H3 CJieflyiOIUHX npeflllieCTBeHHHKOB 

MerajijiOB: 

H 2 PdCL, hjih Pd(N0 3 ) 2 ; 

H 2 PdCl 4 h RuOHCl 3 hjih RuNO(N0 3 )3; 

Pd(N0 3 )2 h RuOHC1 3 hjih RuNOCNO^. 

9. Cnoco6 no n.7, OTjiHnaioiUHHca TeM, hto jjjih npHroTOBjiemm yica3aHHOH 
KaTajmraqecKOH KOMno3Hii,HH Hcnojib3yiOT a30THOKHCJibie pacTBopw cojiefi najijiajxiw 
h/hjih pyTeHna c KOHneHTpau,HeH cbo6ojj,hoh a30TH0H KHCJiOTbi ot 37 no 1 70 r/ji. 

10. Cnoco6 no n.7, oTjiHnaiomHHca tcm, hto 6HMerajiJiHHecKHe KaTajiH3aTopbi 
roTOBHT coBMecTHMM HaHeceHHeM npe^iiiecTBeHHHKOB MeTajuioB. 

11. Cnoco6 no n.7, OTjiHnaiomHHca TeM, hto 6HMerajijiHHecKHe KaTajiH3aTopbi 
roTOBaT nocjieflOBaTejibHbiM HaHeceHHeM npeauiecTBeHHHKOB MerajijiOB. 

12. Cnoco6 ohhctkh TepeejmuieBOH khcjiotm ot n-Kap6oKCH6eH3ajibjj,erHfla b 

np HCyTCTBHH BOflOpOfla C HCnOJlb30BaHHeM KaTajIHTHHeCKOH KOMn03HUHH, KOTOpaa 

BKJiiOHaeT KpncTajijiHTbi KaTajiHTHnecKH aKTHBHoro najuiaana hjih najijia/aH* H , no 
KpaHHefi Mepe, ojjHoro MeTajuia VIII rpynnbi riepHOflHHecKOH Ta6jiHUbi 3jieMe H TOB, 
HaHeceHHbie Ha noBepxHOCTb yrjiepo^Horo MaTepnajia, OTjiHHaroinHHca TeM, hto b 
KanecTBe yrjiepoaHoro MaTepnajia b KaTajiHTHHecKofi KOMno3HUHH Hcnojib3yioT 
Me3onopHCTbifi rpa4>HTonoflo6HbiH MaTepnaji co cpejjHHM pa3MepoM Me3onop b 
HHTepBajie ot 40 no 400 A, aojiefi Meaonop b o6meM o6beMe nop He M e H ee 0.5 h 
creneHbio rpa(J)HTonoflo6Ha He M e H ee 20%, b kotopom KpHcrrajuiHTbi MeTajuioB 
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pacnpeaejieHbi B o6i>eMe rpaHyji yrjiepoAHoro MaTepHajia tbk, HTo6bi MaKCHMyMbi 
pacnpeAejieHHH aKTHBHbix KOMnoHeHTOB HaxoanjiHCb Ha paceroaHHH ot BHeiimeH 
noBepxHOCTH rpanyjibi, cooTBercTByioineM 1-30% ee pa/myca. 

13. Cnoco6 no n.12, OTjiHnaiomHHC* TeM, hto KaTajiHTHnecKaa KOMno3nmw 
BioiioHaeT KpMCTajijiHTbi najuiaAHa m po^Ha. 

14. Cnoco6 no n.12, OTjiMHaiomniica TeM, hto KaTajwraHecKa* KOMno3Hmi* 
BioiioHaeT KpHcrrajuiHTbi najuiaAna h pyreHHa. 

15. Cnoco6 no n.12, OTjinnaioiuHHca TeM, hto KaTajiHTHHecica* KOMno3HUH* 
BKinonaer KpncTajuiHTbi najuiaflHfl h njiaraHbi. 

16. Cnoco6 no n.12, OTjinHaiomnnca TeM, hto o6mee cojjepxcaHHe MeTajuioB b 
KaTajiHTHHecKofi KOMno3HLjHH H3MeH5ieTc^ b npe^ejiax ot 0.1 ao 3.0 Mac. %. 

17. Cnoco6 no n.12, OTjinnaiomHHCH TeM, hto BecoBoe oraoiiieHHe najijia£HH k 
ApyrHM MeTajuiaM b KaTajiHTHHecicoH KOMno3HijHH H3MeHHercH b npe^ejiax ot 0.1 ao 
10.0. 

18. Cnoco6 no n. OTjiMHaiomnficn TeM, hto KOHueHTpamiH n- 
Kap6oKCH6eH3ajn>AerHAa b npe;ma3HaHeHHOH aji* ohhctkh TepecjmuieBOH khcjiotc 
H3Me™eTC5i ot 1000 flo 30 000 m.r. 
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K naTeHTy PO N° 
Pecf>epaT 

KaTannTHHecKaa KOMno3i/iL(i/ifl, cnoco6 ee npi/iroTOBneHwa v\ cnoco6 ohhctkh 

TepecfuaneBOM KucnoTbi 

H306pCTeHHe OTHOCHTCfl K KaTtLH H TH M eC K H M K0Mn03H UHKM JXJ1% OHHCTK15 

Tepe(J)TajieBon KHC<iOTbi Ha ocHOBe MeTajuiOB VIII rpynnw, cnoco6a.M hx 
npHroTOBneHiw h k npoueccy ohhctkh Tepe^rajieBon KHCJioTbi, npHmuHOH b 
najibHeHiueM una CHHTe3a nojiHMepoB nojiH3CTepa w cononHMepoB, Hcnojib3yeMbix b 

npOH3BOHCTBe TeKCTHJlbHblX BOJIOKOH. 

H3o6peTeHHe pemaeT 3aaany co3flaHHK cejieKTHBHbix w CTa6HJibHbix 
KaTajiH3aTopoB h npoueccoB, b KOTopbix 6bi cbipaa Tepe^TajieBaa KHCJioTa c 
bwcokhm HanajibHbiM cojiep^caHHeM n-Kap6oKCH6eH3ajib,aerH^a cejieKTHBHO 
rmipHpoBajiacb b n-TOJiyHJiosyio KHCJiOTy hjih/h aeKap6oHHjiHpoBajiacb B 

6eH30HHyK) KHCJiOTy C HH3KHM OCTaTOHHbIM co^ep^caHHCM n- 

Kap6oKCH6eH3ajib,aerHzia. 

•*••*. 

3a,aana pemaeTCH Hcno;ib30BaHHeM b cnoco6e ohhctkh Tepe({)TajieBOH 

KHCJIOTbl KaTaJlHTHHeCKOH KOMII03H1XHH, BKJIIOHaiOlHeH KpHCTaJlJlHTbl KaTaJIHTHHCCKH 

aKTHBHoro nannajxux hjih najijiajiHfl h, no KpaHHefi Mepe, ozihoto MeTajma VIII 
rpynnbi nepHO/umecKOH Ta6;iHUbi 3JieMeHTOB 5 HaHeceHHbie Ha noBepxHocxb 
yrjiepo^Horo MaTepnajia, rae b KanecTBe ymepo^Horo Marepnajia Hcnojib3yioT 
Nfe3onopHCTbiH rpa(J)HTono^o6HbiH MaTepnaji co cpe^HUM pa3MepoM Me3onop b 
HHTepBajie ot 40 jxo 400 A, ^ojien Me3onop b o6meM o6-beMe nop He MeHee 0.5 h 
CTeneHbio rpa(J)HTonoao6Hfl He MeHee 20%, b kotopom KpHcranjiHTbi MeTajuiOB 
pacnpe.aejieHbi b o6-bervie rpaHyji yrjiepo^Horo MaTepnajia Tai< 3 mto6m MaKCHMyMbi 
pacnpe^e/ieHHM aKTHBHbix KOMnoHenTOB naxo/iHUHCb na paccToaHHH or BHeuiHeii 
noBepxnocTH rpanyjib], cooTBeTCTByromeM 1-30% ee pa/wyca. 

KarajiHTi-iwecKaH Ko\ino3HUH^ BKJiioMaeT KpwcTajijiHTbi najuiaxiHfl h po^H^, 
hjih najuiaana w pyreHHfl, huh najina&HH h n.naTHHbi, o6mee co/iep>KaHHe MeTajuiOB 
H3MeH5ieTCM b npeaejiax ot 0.1 jxo 3.0 Mac.%, BecoBoe OTHomeHHe najuiaawfl k 
ApyrHM MeTajuiaM mMemieTcji b npe^ejiax ot 0.1 jxo 10.0. 




OopMyna H3o6peTeHH^: 3 He3aBHCHMbix nyHiera h 15 3.n. 



